SUPPLYING STEARATES 


FOR INDUSTRY 
-BY THE CARLOAD 


By keeping pace —carload by carload — with industry's growing 
demands for newer and better aluminum soaps, today we 

are in a better position to serve you than ever before. 
Our research laboratories are constantly improving 
stearates, and developing them to meet new 
industrial needs. Our modern volume 
production assures you of an ample 
supply of such widely used 

stearates as: 


stearate 


developed for extra high gelling power 


~ increases grease yields as much as 50%. 


stearate 


highly efficient gelling agent, particularly 


effective in Pennsylvania oils. 


ALUMINUM STEARATE 


TECHNICAL D produces smooth, stable 


greases of medium consistency in most 


oils. Technical D may be used with D-50 


and D-51 to form stearate mixtures with 


intermediate gelling action. 


For further information, write to: a ALUMINUM STEARATE 
TECHNICAL T mild gelling agent for the 


SMatinckrodt® production of semi-fluid greases, and asa 


smoothing agent for greases made with 


low-viscosity, high V. |. oils. 


MALLINCKRODT CHEMICAL WORKS 
Mallinckrodt St., St. Louis 7, Mo. © 72 Gold St., New York 8, N.Y. 


CHICAGO « CINCINNATI - CLEVELAND - LOS ANGELES - MONTREAL - PHILADELPHIA - SAN FRANCISCO 
Manufacturers of Medicinal, Photographic, Analytical and Industrial Fine Chemicals 
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YOU CAN GET A * GREASE 
MILL TO MEET | YOUR NEEDS 


You will find the mills illustrated on this page typical of a wide 
range of Morehouse Speedline equipment used in processing over 100 
different products for industry in more than 30 countries. 


For your use in processing grease, we rec d mills bered 1, 


2, and 6. Products are not contaminated during the milling operation. 
In fact, many are upgraded. Mills and deaerating equipment are avail- 
able separately or in combination. Mill No. 6, for example, is our Model 
B-2005 with deaerator. This equipment measures only 5’ x 3’4’ ct the 
base, is 7'10'2’ in overall height, yet it has processed (milling and de- 
aerating) as much as 25,000 pounds per hour. Deaerating rates as high 
as 1000 pounds per minute have been observed! 


Each mill in the Morehouse line is unusually compact, lightweight, 
easy to maintain, low in first cost, completely proved in the field, fully 
guaranteed . . . and gives you as much as four times the volume pro- 
duction of ordinary mills! 


Write for complete information TODAY! 


MOREHOUSE INDUSTRIES, Dept. 
1156 San Fernando Road 
Los Angeles, Cai‘fornia, U.S.A 


Please send me complete information on 
_ Morehouse Speedline equipment. I manufac- 
ture 


Name 


Company Name 


MOREHOUSE es 


Country 
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your Customere 4 
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Grease gun fits into grease follower ’ No contamination . . . U-PRESS-IT 
plate through center opening in pail cap snaps on cover opening when 
cover. Slight downward pressure on 4 grease pail is not in use, providing 
gun releases plate from cover. double protectign with follower plate. 


Sturdy construction of pail, with 
No grease waste ... as gun handle in cuts in- 
is withdrawn, grease is quickly and minimum 
uniformly drawn into gun barrel. and assures long life. 


No air bubbles... because follower 
plate maintains uniform pressure on 
during gun loading. 
Special sponge rubber gasket _ 
adapts itself to any dents in walls of i Inland KLEEN-FIL Grease Gun Filler 
container and sweeps sides clean vi " Pails available in 25 Ib. (3'% gal.) 
os follower plate moves down pail. 7 - , ond 35-40 Ib. (5 gal.) sizes, litho- 
graphed to your specifications. 


Pail shipped from factory with fol- 
lower plate attached to cover to 
simplify handling during grease 
packing operations. 


Write for more information to 


INLAND STEEL CONTAINER COMPANY 


6532 S. Menard Avenue, Chicago, Illinois 
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Don’t gamble on 


FATTY ACIDS 


that are less 
than the best! 


> be sure of reliable quality 


and constant supply at fair “prices” 


Fee more than a century, Emery has been first to develop 
new production methods and analytical controls that assure 
absolute uniformity and reliability in each and every ship- 
ment. You can also look to Emery’s continuing research 
OR ae and development to bring you the finest in fatty acids first. 
Whether you need a high quality, high stability Stearic or 
ve ' Oleic Acid, a Vegetable Fatty Acid, a’ Hydrogenated Ani- 
mal or Fish Fatty Acid or Glyceride—there is a type and 
quality to meet your exact specifications and price needs. 
For all your fatty acid requirements . . . for reliability, 
uniformity, and constant supply at fair prices . . . buy 
Emery! 


Fatty Acids & Derivatives 5ranch Offices: Warehouse stocks also in 


: Twitchell Textile Oils 401 N. Broad St., Philadelphia 8, Pa. 

187 Perry St., Lowell, Mass. 

221 N. La Salle St., Chicago 1, Hl. Schibley & Ossmann, Inc., 33 Public 
Square, Cleveland 13, Ohio 


NC. 420 Market St., San Francisco 11, Calif. , 
EMERY InDUSTRI es . Export: 5035 RCA Bidg., New York Ecclestone Chemical Co., 2673 
2 


Ohio 0,N.Y Guoin, Detroit 7, Michigan 


Representatives: 


Carew Tower, Cincinnati 2, 
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ABOUT THE COVER 


The cover illustration shows how the structure in an exceedingly thin film of 
an improved aluminum stearate base lubricating grease looks when magnified 
130,000 times by the electron microscope. 


Examination by means of the electron microscope has been useful in explain- 
ing some of the observed characteristics of many types of lubricating greases. The 
distinctive fibre characteristics of the various lubricating grease soaps are readily 
recognized by use of electron micrographs. 


In aluminum stearate greases, the particles of aluminum soap are so minute, 
and their arrangement so tenuous, that many early attempts with the electron 
microscope failed to demonstrate the presence of significant structure. However, 
in American Cyanamid laboratories the development of new electron microscopy 
techniques has resulted in electron micrographs indicating the presence of oc- 
casional minute fibrils. 


This company reports that lubricating greases made from new, strengthened 
grades of aluminum stearate are characterized by a predominance of these fibrils, 
which in many cases are oriented to produce a network. The American Cynamid 
Company has a new booklet which is available to the lubricating grease industry. 
This booklet describes its strengthened grades of aluminum stearate reported to 
embody the latest advances in scientific research. 
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dy George E. Merkle, President, N.L.G.1. 


THE LUBRICATION ENGINEER 


The importance of a real lubrication engineer is well 
known in some of the large operations in which many 
pieces of machinery, equipment and bearings are used. 
Even in such operations there is often room for improve- 
ment. 


There are, however, multitudes of factories and plants 
having many lubrication requirements which, in many 
cases, have not recognized the importance of this part of 
their operations and consequently have left the job to some 
careless, or uninformed operator. Frequently we find the 
man in charge of the oil room is the lubrication engineer. 


He need not know anything about temperatures, loads, speeds or the merits 
of the product to be used. If directed by a competent lubrication expert, he 
could properly apply the correct lubricant at the proper intervals, but without 
such guidance one cannot expect satisfactory lubrication. 


When one considers the cost of the equipment to be lubricated and the 
possible lost time due to failures resulting from insufficient or improper lubri- 
cation, he will realize the importance of lubricants and experienced lubricating 
engineers. 


There have been great strides mcde in the manufacture of lubricating 
greases over the past quarter of a century. Greases have been developed to 
meet mahy new and difficult requirements. All this was brought by speeding 
up production and the use of new type machinery having exceptional lubrication 
requirements. In addition to the very complex lubricants required today, there 
are severe requirements as to cleanliness and freedom from grit due to the 
very close clearances to be lubricated. Such special lubricants can only perform 
best in the hands of experienced lubrication experts. 


The importance of lubrication and lubricating greases is slowly being 
recognized but lags in recognition when compared with the publicity given 
lubricating oils. Both have their places but certainly greases do not rate second 
place in importance. We would do well to stress the importance of our industry. 
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BRABAG SYNTHETIC OIL PLANT 
AT ZEITZ, GERMANY, was shattered 
by bombs during World War II. Storage 
tanks for synthetic oil are masses of 
twisted wreckage. To help do the im- 
possible in rebuilding the plant, a slave 
gang of six to seven thousand foreign 
laborers was moved to Germany from 
17 different countries and kept in dis- 
persed concentration camps nearby, 
ready to attempt repairs after each bomb- 
ing attack. 

U. S. Army A. A. F. Photograph 


MIDDLE EAST OIL AND 
EUROPEAN REFINERIES 


DR. GUSTAV EGLOFF, Director of Research, Universal Oil Products Company 


NE of the world’s greatest sources of economic wealth 

is the Middle East oil fields, with an ultimate potential 
of 200 billion barrels of oi! (value over 300 billion dollars). 
Proved reserves are over 40 billion barrels of oil, about 46 
per cent of the world’s proved deposits, while the U. S. A. 
has about 30 billion barrels of proved oil reserves and 100 
billion barrels potential. The vast oil richness of the Middle 
East countries, Iran, Saudi Arabia, Kuwait, Iraq, Qatar and 
Bahrein, is reflected in the average daily rate of production 
during 1950 which was 1,700,000 barrels from 315 wells 
averaging 5400 barrels each. In contrast, the U. S. A. aver- 
ages 12 barrels a day from its 444,000 producing wells or a 
total of about 5,400,000 a day. 

The Middle East is vastly rich, not only in oil but in 
history as well. Iran, where the first commercial quantity 
of crude was produced, has over 6000 continuous years of 
history covering five civilizations. Thousands of years ago 
Iran controlled the then-known world. Oil seepages and 
burning natural gas have been known through all recorded 
history, but practically nothing was done to utilize these great 
assets until 1855, when a British geologist reported on the 


scientific aspects of oil seepages of Iran and Iraq. 


Photographs of Europe were contributed by WORLD 
PETROLEUM. 
sible for the Middle East pictures. 


The Anglo-lIranian Oil Company is respon- 
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The first drillings for oil in Iran, made in 1891-1893 
through British and German capital, ended in failure. In 
1901, Iran granted a 500,000-square-mile concession to an 
Englishman, W. K. D’Arcy, whose company almost went 
broke before hitting a gusher in 1908 at a depth of 1180 feet 
in Masjid-i-Sulaiman. This single oil field has produced 
about 862 million barrels of crude in the past 39 years. 

On the basis of this discovery well, the Anglo-Persian Oil 
Company was formed in 1909 to operate the sixty-year con- 
cession given by the Persian government with all rights, re- 
sponsibilities and obligations involved. Other oil fields were 
discovered in Iran, and, based upon these results, oil was 
found in the great Kirkuk field in Irag in 1927 followed by 
Bahrein in 1932, Saudi Arabia in 1936, Kuwait in 1938 and 
Qatar in 1940. 

The development of these fields has required vast expen- 
ditures not only for oil producing facilities, but for the 
economic and social development of the Middle Eastern 
countries. Several billions have been spent, much of which 
has gone for non-oil producing purposes. 

Beginning only 42 years ago, the Anglo-Iranian Oil Com- 
pany was the pioneer in this vast development. In 1909, 
the first year of AIOC’s operation, the majority of the 
Iranians were an illiterate, disease-ridden people, living in 
mud huts along with their animals, and engaged in primitive 
agriculture. In 1950, AIOC was supporting 200,000 people 
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in Iran. Abadan has grown from a wilderness to a modern 
city complete with electric lights, treated water, a sewage 
system, stores, schools, restaurants, movies, swimming pools 
and other recreational facilities. The company has built and 
equipped 30 schools which have been turned over to the 
educational authorities. These schools are open to the chil- 
dren of non-employees as well as those of employees. About 
4000 illiterate adults attend each session of a special school. 
The company has also equipped Teheran University with 
laboratories and set up a Technical Institute at Abadan. 
Many of the best students have been sent to English univer- 
sities for advanced training. Perhaps the most dramatic 
improvement has been in health standards. Back in 1909, 
the country was ravaged by epidemics of plague, cholera, and 
smallpox; malaria, dysentery and trachoma were endemic. 
For the past 25 years, there has been no serious outbreak 
of cholera or plague, and smallpox, malaria, dysentery and 
trachoma are under control. In 1950, over one and one-half 
million received attention at AIOC dispensaries and clinics, 
over one million of whom were non-employees. Without 
AIOC, Iran woulld still have a largely primitive civilization. 
It is unfortunate that the Iranian leaders have thrown out 
those responsible for so much progress. 

Similar developments in community building, education 
and health have taken place in other Middle Eastern coun- 
tries. For example, about two-thirds of the employees of 
the Arabian American Oil Company are Arabs. Their em- 
ployment has required years of training to acquire technical 
skills as well as literacy. The company has laid out a num- 
ber of community developments along the Tapline as well as 
in the fields and at the refinery, and is constructing roads 
across the desert to link formerly isolated localities. It is 
also constructing a railroad for the government. Electrical 
power stations and transmission lines have been built. The 
company has constructed many buildings for the government 
and assisted in bringing in mechanized farming, irrigation, 
and other innovations in an effort to build up domestic 
industry. 

The problems in connection with producing, refining and 
transporting oil vary with the different countries in_ the 
Middle East. The following discussion summarizes the 
status of the industry in each country. 


IRAN 


The seven oil fields of Iran cover about 250 square mil2s 


of a total concession of 100,000 square miles. Proved re- 
serves are 13 billion barrels. Operations have been carried 
on exclusively by the Anglo-Iranian Oil Company. The 
only other active oil company is the Iran Oil Company, 
formed by the government in 1949 to explore outside AIOC’s 
100,000-square-mile concession. 

Daily production in 1950 was at the rate of 665,000 
barrels from 77 wells, or over 8500 barrels per well per day. 
The greatest oil field in Iran is the Agha Jari discovered in 
1937. At the end of 1950, production was 370,000 barrels 
a day trom 16 wells, or an average of 23,000 barrels per well 
per day. The gravity of the various crudes ranges from 
33 to 43 API, averaging 37. 

The depth of wells ranges from about 2000 feet to 5500 
feet. Production is from limestone formations of phenom- 
enal thickness, varying from 600 to 1500 feet. 
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HEAVY BOMBING AND DISMANTLING during World 
War II greatly reduced the lube-production possibilities of the 
Standard Francaise des Petroles’ Port Jerome refinery in 
Normandy. 


LATEST NEW UNIT 
to go on stream at 
Port Jerome is the re- 
cently completed de- 
asphalting plant. 


THIS NEW PHENOL PLANT at Port Jerome replaces war- 
destroyed facilities. 
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The flow from wells having pressures around 2000 p. s. 1. 
has been very carefully controlled so that pressure drops are 
about five pounds per well per vear. Excess gas was 
pumped back into the formation, The most modern tech 
niques known to science were used. It is believed that 90 
per cent of the oil in the formations can be recovered. The 
as witness the Masjid-i-Sulaiman 


which, atter 39 years, is producing an average of 2100 barrels 


result is long-lived trelds 


per well per day. 

The pipeline system is interlaced from field to field to the 
\badan refinery and Bandar Mashur, both export terminals. 
The modern refinery at Abadan, the largest in the world, is 
a complete one which processed about 560,000 barrels ot 
crude into 90,000 barrels a day of motor tuel, 18,000 barrels 
a day of aviation gasoline, as well as kerosene, Diesel oils 
and jet fuel. Operations included a 35,000-barrel-a-day 
tluid catalytic cracking plant, three alkylation units and a 
400-barrel-a-day lubricating oil plant, and others. 

One of the most important segments of the Anglo-Iranian 
Oil Company's operations is transportation, It owns one of 
the world’s largest tanker fleets consisting of about 160 
ocean-going tankers and charters another 160 ocean-going 
tankers, having a carrying capacity of two million dead 
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Weight tons of oil, and chartering another two million tons 
or a total of four miilion tons. 

Very little oil is required for the 18 million people in fran, 
and about 97 per cent of the crude oil and refined products 
produced in Iran has been exported. All exportation is 
dependent upon shipping and thus the tanker fleet is a vital 
part of their world-wide operation. 

It is unfortunate that the highly integrated and efficient 
operations of AIOC in Iran have been lost to the world even 
if only for a temporary period of time. It is hoped that 
efforts being made toward a satisfactory solution to the 
problem will soon restore the Anglo-Iranian production of 
retined and crude oil to world markets. 


IRAQ 


The geological conditions of Persia were found to be con- 
tinued into Iraq. This called for further exploration, which 
resulted in the discovery of the great Kirkuk field in the 
year 1927, although production was not commenced until 
the latter part of 1934. The land area of Iraq is about 
116,000 square miles and has a population of five million. 
The proved oil reserves of eight and one-quarter billion 
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barrels occupy an area of 132 square miles. There were ten 
wells, producing 159,000 barrels daily at the end of 1950, 
or at the rate of about 16,000 barrels per well per day. 
There are also 29 shut-in wells and 15 observation wells. 
The producing wells are derived from an average 800-foot 
thickness of pay limestone. The API gravity of the oil 
from this field is 36. 


The production of Iraq has come entirely from the Kirkuk 
field. although some heavy oil has been discovered in the 
Mosul area from shallow wells: i. e.. less than 1000 feet. 
The API gravity of this crude is about 20. The new Basrah 
field will be in operation shortly when the pipe line is 
finished to Fao on the Persian Gulf. 


Operations at the Kirkuk field are carried on entirely by 
the Iraq Petroleum Company which is owned by Anglo- 
Iranian, Compagnie Francaise des Petroles. Royal, Dutch- 
Shell. Near East Development Cooperation (Standard Oil of 
New Jersey and Socony-Vacuum), each having 23.75 per 
cent interest and C. S. Gulbenkian who holds five per cent 
of the shares. This company was formed in 1928 and marks 
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PETROLEUM REFINERIES AT GIRONDE, FRANCE, are damaged after 
bombings of 1944. 


the first participation of American oil companies in Middle 
East operations. 

Refining capacity in Iraq is small and most of the oil pro- 
duced must be transported elsewhere. The only means of 
transportation is by pipeline. The first lines were built in 
1934. These included two 12-inch: lines from the Kirkuk 
field to the Mediterranean. One is 620 miles in length to 
the refinery owned jointly by Ang'o-Iranian and Shell at 
Haifa, Palestine, and the other ts 532 miles in length to 
Tripoli, Lebanon. 

About four years ago, construction was begun on parallel 
16-inch lines. The line to Tripoli was completed and, along 
with the older 12-inch line, is carrying its capacity of 160,000 
barrels per day. The 16-inch line to Haifa has not yet been 
completed because of the Arab-Israeli conflict. When com- 
pletion is allowed and the old 12-inch line to Haifa is again 
in operation, the total carrying capacity will be 150,000 
barrels per day. 

A 30-inch pipeline from Kirkuk to Banias, Syria, is now 
under construction which, along with other lines to Haifa 
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WORKERS DRAW A DRILL PIPE at Lali No. | 
well in Abadan. 


and Tripoli, will bring transportation from Iraq to a potential 
of 610,000 barrels per day. Completion of this line is 
scheduled for July, 1952. 

It is hoped that the Haifa, Palestine, refinery, jointly owned 
by Anglo-Iranian Oil Company and Shell Company, which 
has over 85,000 barrels a day capacity, will receive the Kir- 
kuk crude which is now shut off by order of Iraq. Haifa’s 
source of oil through the Suez Canal from the Persian Gulf 
has also been cut off. It is receiving about 20,000 barrels 
a day by tanker transportation around Africa and through the 
Mediterranean, or from Venezuela. At present it is receiving 
crude from Venezuela. 


SAUDI ARABIA 


The king of Saudi Arabia granted a concession to the 
Standard Oil of California in 1933, which was assigned to 
the Arabian American Oil Company in 1939. The company 
is owned by the Standard Oil of California, the Texas Com- 
pany, and the Standard of New Jersey, each holding 30 per 
cent and 10 per cent by the Socony-Vacuum Oil Company. 
The concession covers an area of about 440,000 square miles, 
which is greater by 15,000 square miles than the state of 
Texas and California combined. Exploration and drilling 
were started in 1933. The results were most discouraging 
until 1936 when the Damman field was brought in. The 


_ daily production of Saudi Arabia at the end of 1950 was 


618,000 barrels a day, which was stepped up during July 
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of last year to an average of 820,000 barrels per day. Proved 
reserves have been estimated at nine and one-fifth billion 
barrels, but new fields are being discovered from time to 
time. 

There are three oil-producing fields, with a total of 103 
producing wells averaging about 6400 barrels per day per 
well. Their depths range from 4200 to 10,000 feet. The 
largest of these fields is in the Abqaiq, which is producing 
an average of about 500,000 barrels per day. The Ain Dar 
pool, discovered three years ago, is believed by some to be 
one of the largest fields ever found. Production has been 
averaging 129,000 barrels per day, but will be increased 
greatly in the near future. The oil pay thickness of Arabian 
wells ranges from 120 to 400 feet. 

A new oil field was also discovered about two miles out in 
the Persian Gulf. This means a second new field this year, 
or a total of nine. The estimated proved area of the nine oil 
fields is approximately 300 square miles. 

Aramco has a refinery located at Ras Tanura, which was 
built for military purposes in 1943-45. A substantial portion 
of the output of the refinery is for the United States Navy. 
It had a crude run of 157,000 barrels per calendar day for 
the first six months of 1951, and more recently has been 
operating at even higher capacities to offset particularly the 
loss at the Adaban refinery in Iran. 

The population of Saudi Arabia is estimated to be six 
million, more or less, and domestic consumption of oil is 
small. The major part of the production and products is 
exported. 

One of the greatest engineering feats of our time has been 
the Trans-Arabian pipeline which was completed in 1950 at 
a cost of about 230 million dollars. This 30-31-inch pipeline 
is 1068 miles long, and extends from the Persian Gulf 
through boiling desert to Sidon, Lebanon, on the Mediter- 
ranean. Entirely new ideas and tools had to be developed to 
cope with the unique conditions of sand, rock and heat. The 
desert fleet of trucks and cars consisted of more than 1500 
units including giant 50-ton truck-tractors for hauling the 
pipe. trailers, refrigerator trucks and many other types of 
vehicles. 

The capacity of the pipeline is over 300,000 barrels a day 
which could be increased by additional pumping equipment. 
This pipeline eliminates a 20-day, 7000-mile trip around the 
Arabian peninsula, through the Suez Canal, into the Mediter- 
ranean and return. It replaces 65 tankers and saves large 
sums in toll. The Suez Canal carries a toll of 18 cents a 
barrel—hence, a daily saving of $54,000 on that expense 
alone 


KUWAIT 


The tiny sheikdom of Kuwait, has an area of about 6000 
square miles and only 100,000 or so inhabitants. The entire 
sheikdom is under lease to the Kuwait Oil Company, owned 
50-50 by the Anglo-Iranian Oil Company and the Gulf Oil 
Company. A 75-year concession was granted in 1934. 

The Burghan field, which is the only one producing at 
present, was discovered in 1938 at a depth of about 3700 
feet. It was considered the largest single oil field ever dis- 
covered in the world. The Burghan field has estimated 
proved oil reserves of 15 billion barrels in about 90 square 
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miles. By comparison, the famous East Texas field is esti- 
mated to have had only five billion barrels at the outset. 


Kuwait operations were almost discontinued in 1942 be- 
cause of the war and actual commercial production did not 
begin until 1946. In July 1951, 650,000 barrels a day were 
produced from 94 wells, or an average of about 7000 barrels 
per well per day, with 16 wells kept in reserve. The crude 
is being produced from an oil sand over 1100 feet thick. 
Dr. G. M. Lees, chief geologist of the Anglo-Iranian Oil 
Company, stated: “The Burghan field of Kuwait, for ex- 
ample, has about 800 feet of effective sand distributed 
through 1100 feet of section—clean quartz sandstones of 
optimum degree of porosity and permeability. It would 
almost seem that a beneficent providence intended the region 
to be richly oil-bearing in a region which elsewhere has a 
dominant calcareous regime, suddenly sandstones appear, 
but sandstones of an excellence as reservoir rocks almost 
without parallel in oil field experience.” 

A 25,000-barrel-a-day refinery is now in operation in 
Kuwait to supply local needs and fuel for visiting tankers. 
Export at present is by tanker only, but a pipeline project 
has been under discussion to transport the oil from Kuwait on 
the Persian Gulf to the Mediterranean. 


QATAR 


The sheikdom of Qatar is a small peninsula of 4500 square 
miles, jutting out from Arabia into the Persian Gulf. The 
population is probably about 10,000. The Petroleum De- 
velopment Company (Qatar), Ltd., composed of the same 
companies owning Iraq Petroleum Company, has a 75-year 
lease on the entire peninsula. By later agreement, all off- 
shore territory within three miles is included. Offshore 
territory from three to twelve miles is included in a con- 
cession held jointly by the Superior Oil Company and the 
Central Mining and Investment Syndicate, a London firm. 


ABADAN REFINERY, general view, 
shows distillation units on the left and 
the gas plant and power station on the 
right. The Shatt-al-Arab River is seen 
in the background. 
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Oil was discovered in the Dukhan field in 1939. Only 
two wells were drilled before the war and these were plugged 
until 1947. In 1950, production averaged 33,000 barrels 
daily and 1951 output is something less than 50,000 barrels 
per day——about SO per cent more than in 1950. 


BAHREIN 


Bahrein is a small insular sheikdom about 210 square 
miles in area with a population of 120,000. This group of 
small islands is about 20 miles off the Saudi Arabia shore. 
A concession was granted to Bahrein Petroleum Company, 
owned by Standard Oil of California; the Texas Company 
later joined the Standard of California in the ownership of 
Bahrein in 1930. The original concession has been extended 
to cover the entire sheikdom until 1995. It was the first 
wholly American oil venture in the Middle East. 


In 1932, the first well was brought in. The field now con- 
sists of 69 wells and production is slightly over 30,000 barrels 
per day or an average of some 440 barrels per day. Total 
production in 1950 was 11,015,711 barrels. 

The Bahrein Island refinery is now one of the most im- 
portant in the Middle East. Its capacity exceeds 175,000 
barrels per day. It processes the entire Bahrein production 
and more than 145,000 barrels of crude which come from 
Saudi Arabia. Facilities include thermal and catalytic crack- 
ing units, aviation gasoline manufacturing units, an SO, 
p'ant, asphalt plant and others. 


EXPORTS TO EUROPE 


The largest market, for Middle Eastern oil, is Western 
Europe (outside of the Iron Curtain). Just before the 
Iranian crisis, 875,000 barrels of crude oil or about 44 per 
cent of the total production was being exported to Western 
European refineries. Of this total, 125,000 barrels of crude 
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came from Iran. Exports of refined products were at the 
rate of 175,000 barrels per day from the Middle East, 135,- 
000 of which come from Iran. These exports of crude oil 
and refined products accounted for about 90 per cent of the 
total West European demand. Increases in exports from 
countries other than Iran will be necessary not only to make 
up the deficit caused by loss of Iranian crude and refined 
products but also to meet growing West European demands. 
Che rise in demand will be principally for crude oil to feed 
European refineries now being constructed. The vast re- 
fining expansion program will be discussed. 


EUROPEAN REFINERIES 


In Western Europe most of the refinery capacity was de- 
stroyed by bombing and after the war rehabilitation of old 
and construction of new refineries were needed to assist eco- 
nomic recovery. European nations wanted to be self- 
sufficient in regard to refined oil supplies, and the ECA was 
willing to assist in the refinery expansion program. It was 
believed that if European imports of refined products could 
be minimized and crude oil imported for refineries to manu- 
facture such products for domestic consumption, the dollar 
shortage in Europe could be greatly lessened and a better 
trade balance established. Of th 235-million-dollar capital 
expenditures necessary for refinery expansion, the ECA has 
supplied 35 million dollars up to December 31, 1950. A 
major portion of the refinery expansion has been made by 
European subsidiaries of U. S. companies. 


The Oil Committee of the Organization for European Eco- 
nomic Cooperation has kept close contro! over the European 
refinery expansion programs. It has required that all proj- 
ects be submitted for approval before construction is begun 
and also that no construction be started within four months 
from the date of submiss‘on ect estimates. It -has—also re- 
quired that refinery programs be integrated to avoid dupli- 
cation of refinery facilities, that expansion be restricted to 
take care of no more than indicated market demand and that 
no trade barriers be set up to obstruct free markets. It has 
also recommended that refinery design and construction em- 
ploy American technical assistance, and consequently, most 
of the new European refineries are of American design. The 
Oil Committee has also recommended that European manu- 
facturers be allowed to make as much refinery equipment as 
possible. Another requirement which has been insisted upon 
is that Europeon refiners do not start an octane race, with 
consequent increase in the cost of gasoline production. 

A survey in the spring of 1950 showed that the octene 


rating of motor gasoline in most European countries was 
70 to 72 motor method. In two or three countries a 65 


motor method octane gasoline was still being marketed. A 
few countries, however, imported 74 to 76 motor method 
octane gasoline and some quantities of 78 to 80 octane pre- 
mium gasoline. 

A brief summary of European petroleum product demands 
and refinery production prewar, and in 1951 with estimated 
figures for the 1951-1953 fiscal year is given in Table 1. The 
1951 Western European demand for petroleum products is 
twice that of the prewar years. 


TABLE | 

EUROPEAN DEMAND AND REFINERY PRODUCTION 
(Barrels per day) 

Prewar 1951 1952-3 (Fiscal) 


Demand §20,000 1,125,000 1,220,000 
Refinery Production 240,000 1,039,000 1,184,000 


The refinery throughput and output of Western European 
countries is given by the OEEC in their second report on 
coordination of oil refinery expansion, dated August 1951. 
These data are given in Table Il. The last three columns 
show the anticipated quantities through the fiscal year ot 
1952-3 as estimated in December 1950. 

Refinery throughputs will have increased nearly five and 
one-half times over prewar by 1952-3. Table III gives the 
estimated throughput of Western European refineries in 
1952-3 by countries. 

Western European consumption of retined products, a pre- 
war average, the actual consumption for 1948-49 and 1949- 
50 and the anticipated demand for three succeeding fiscal 
years are given in Table IV. 

As a result of the modern refinery expansion program, the 
United Kingdom, France, Italy, Western Germany and Hol- 
land will soon be able to supply their domestic demands for 
refined products from their own refineries. In the United 
Kingdom, large refinery expansion projects are underway at 
Fawley, at Llandarcy in Wales, at Grangemouth in Scotland 
and in Kent. The Fawley refinery, the largest in Europe, is 
being constructed by the British subsidiary of the Standard 
Oil Company of New Jersey, and will shortly be in full oper- 
ation. It operates on Middle East crudes and will require 
126,000 barrels per day. The catalytic cracking plant has 
a capacity of 41,000 barrels a day. The lubricating oil ca- 
pacity will be 4000 barrels a day. Two thermal reforming 
units will be used to improve the octane rating of straight- 


run gasoline. 


PREWAR 1948- 

(Average) 49 
Refinery Output 224,000 418,000 
Refinery Throughput 240,000 460.000 


TABLE 


CRUDE Oll 
(Barrels per Day) 


1949- 1950- 1951- 1952- 
50 51 53 
624,000 936,000 1.149.000 1,302,000 
$82,500 860,000 1,042,000 1.185.000 
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A MODERN SCHOOL has been built for the children 
of Abadan. 


A GENERAL VIEW OF ABADAN, looking up-river, 
shows the Anglo-Iranian Oil Company's housing estate 
at Bawarda in the foreground with the old town imme- 
diately above. The retinery and other housing estates 
are seen beyond it. 


AN INSIDE VIEW 
OF 


ABADAN THE GENERAL HOSPITAL built by the Anglo- 


Persian Oil Company at Abadan has over 500 beds. 


ABOUT 21,000 MODERN HOUSES have been built THIS GENERAL VIEW at Abadan shows the fire sta- 
by the British at various centers for their Persian tion, labor office, time office, tank farm and cracking 
employees. plant. 
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Firmer, less granular greases are “the target for today”—and you can 
do no better than call upon Metasap’s wide knowledge of grease-making soaps 
in order to obtain greases with these characteristics. 

For Metasap Metallic Soaps enable you to maintain high dropping points 
plus low penetration values. And their outstanding gel efficiency rewards 
you with greater yields. 

Metasap Aluminum Stearates, in fact, are today’s foremost development 
in grease making. They not only provide the perfect soap for any given oil, 
but permit you to vary the properties of your finished greases extensively 
through the use of soap mixtures. 

Whatever your grease requirements, therefore, it will profit you to 
consult with us. With our specialized knowledge and wide experience, 
we can help you select soaps that will give outstanding results and show 


you the most advantageous methods of using them. 


Metasap Aluminum Stearates include: 


Metasap 537—designed to give No. 3 consistency and a short feather. 
Metavis* 543—designed to produce any degree of stringiness desired. 


Metasap 587—for producing soft, smooth and stable greases with low 
viscosity oils. 


Metavis 540—for producing low viscosity greases for agricultural and 
industrial machinery. 


Metasap Aluminum Stearate R, Aluminum Stearate GM, 537, 590, 
and 598—for producing harder greases, in the order given. 


METASAP CHEMICAL COMPANY, Harrison, New Jersey 
#Reg. Pat. Of. Branches: CHICAGO BOSTON CEDARTOWN, GA. RICHMOND, CALIF. 
Stocks at: Cleveland, Ohio; Lovisville, Ky.; Los Angeles, Cal.; Portland, Ore.; 
Spokane and Seattle, Wash. 
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TABLE III 


1952-53 ESTIMATED THROUGHPUT’ 
OF EUROPEAN REFINERIES 
(Barrels per Day) 


Countries 


In France 300,000 barrels a day of crude oil were refined 
in 1950, 27 per cent more than in 1949. For the year 1950-51, 
360,000 barre!s per day were processed. French refineries 
are now supplying all of the domestic demand for refined 
products with the exception of small amounts of specialties 
and are exporting to adjoining countries as well. 


United Kingdom 426,000 Germany’s total refining capacity will be 127,000 barrels 
France 339,000 per day in 1952-3. The refineries include facilities for hydro- 
Italy incl. Trieste 193,800 genating 30,000 barre!s a day of residual fuel oil. By 1952, 
Benelux 162,000 it is expected that present cracking capacity of 20,000 barrels 
Germany 127,000 a day will be increased by an equal amount in thermal crack- 
Sweden 25,000 ing and 24,000 in catalytic cracking capacity. Germany has 
Portugal 6,400 the largest lubricating oil capacity in Europe, 9200 barrels 

Switzerland 2,000 a day. 
Norway 800 In Italy the refinery capacity is to be augmented by 40,700 
Denmark 600 barrels per day to reach a total of 193,800 barrels by mid- 
Total 1,303,400 1953. At five different localities, new units are planned or 

TABLE iV 


TOTAL DOMESTIC CONSUMPTION OF FINISHED PRODUCTS’ 
(Barrels per Day) 


PREWAR 1948- 1949- 1950- 19S1- 195§2- 
( Average) 49 50 51 52 53 
Motor Gasoline 278,500 249,000 284,000 349,000 377,000 394,000 
Kerosene 45,500 62,800 62.800 69,200 71,500 78,000 
Gas’ Diesel Oil 51,600 160,800 190,500 224,200 242,000 258,000 
Fuel Oil 101,300 202,500 244,000 286,500 316,000 352,000 
Lubricants 30,700 28,800 36,400 38,350 40,250 42,200 
Miscellaneous 43.400 63,100 75,000 86.800 98,700 112,300 
Total 551,000 767,000 892,700 1,054,050 1,145,450 1,236,500 
Power House - Shop 
C i igh 
onstruction Highway 
All Industrial and 
A i 
utomotive Uses 
SINCLAIR REFINING COMPANY 
600 Fifth Avenue, New York 20, N.Y. 
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There ’s no question 
about the dependable high 
quality of W. C. Hardesty Co., Ine. 
Stearic and other Fatty Acids 
... standardized to give the 


same end result- every time. 


HARDESTY PRODUCTS 


W. HARD ESTY CO., Inc. 


HYDROGENATED FATTY ACIDS 
ANUAAL AND VEGETARE 41 EAST 42nd STREET, NEW YORK 17, N. Y. 
PLANT: DOVER, OHIO 


FATTY ACIDS 
GLYCERINE 
WHITE OLEINE 
STEARINE PITCH 


IN CANADA: W.C. HARDESTY CO., INC. OF CANADA LTD., TORONTC 
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/itwavs 
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under construction. The largest of these is at Milan, where 
the capacity will be 30,000 barrels a day. 

The necessity of refining expansion to meet rising require- 
ments for petroleum products is particularly well illustrated by 
data on lubricating oil imports and production. Demand for 
lubricating oils in European countries in 1950 was about 


TABLE V 


IMPORTS OF LUBRICATING OILS? 
(Barrels per day) 


1949 1950 

United Kingdom 5.650 8,400 
France 1,248 1,180 
Netherlands 1,710 
Italy 1,440 1,840 
Sweden 613 1,210 
W. Germany 192 211 
Belgium-Luxembourg 1,305 2,050 
Denmark 518 748 
Norway 633 594 
Switzerland 441 748 
Ireland 268 265 
Portugal 249 192 
Total 13,880 19,151 


39,000 barrels a day. The imports of lubricating oils into 
Western European countries in 1949 and 1950 are given in 
Table V. 


SUMMARY 


While the refinery expansion program for Western Europe 
when completed, will decrease imports of refined products— 
the demand for crude will increase markedly. Although it 
is generally agreed that crude production in other Mid- 
Eastern countries can be increased sufficiently to offset the 
loss of Iranian crude, the shutdown of the Abadan refinery 
products is not so readily replaced. However, one can be 
certain that the oil industry will supply the products neces- 
sary to keep the economy of the democratic countries mov- 
ing forward. The oil industry has always overcome the 
problems it has had to face, come peace or war. 


The Middle East has the greatest reservoir of oil known 
in the world today. This oil resource must be protected as 
one of the most important factors in the security of Western 
civilization. The Western oil companies which have opened 
this miracle of wealth are entitled to a reasonable profit from 
their enormous investments in manpower and money. To 
continue doing so, they must have a sense of security in their 
investments, in the sanctity of contracts, to keep our moral 
world going. 

‘Data obtained from OEEC, 2nd Report in Coordination 
of Oil Refinery Expansion. 


*Petroleum Press Service, Mar. 1951, p. 81. 
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to keep grease 


EEPING grease uniform is a painstaking task 

with batch methods. But with VOTATOR 
Grease-making Apparatus uniformity is maintained 
automatically. 

That's because VOTATOR Grease-making Appa- 
ratus processes continuously—always under precise, 
automatic control. Moisture content—important to 
grease luster and clarity—can be controlled accurately. 
Grease can be delivered for packaging always at 
the right temperature. 

VOTATOR Grease-making Apparatus can be 
applied for processing of many types of greases. 
Write now for case history facts. The Girdler 
Corporation, Votator Division, Louisville 1, Ky. 


‘the GIRDLER Corporation 


VOTATOR DIVISION 


VOTATOR—T. M. Reg. U.S. Pat. Off. 
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Mite 

ry CTURERS 
MANU FA 


Groco 8 


Titre 
Cloud Point 
Color Lovibond 1” Red 


Unsaponifiable 
Saponification Value 
Acid Value 

% F.F.A. as Oleic Acid 
lodine Value (WIJS) 


Color Lovibond 1” Yellow 


Red Oil (Oleic Acid) 

8 - 10°C. 
46 - 49 F. 

a 
20 - 40 
2.0% max. 
196 - 199 
195 198 
98 - 99.5 


for 
RESISTANCE TO OXIDATION 


CONTROLLED END PRODUCT 
LIGHT COLOR 
UNIFORMITY 


Fatty Acids” 


Write for our free booklet “Fatty Acids in Modern Industry 


A. GROSS & COMPANY 


295 Madison Avenue New York 17, N. Y. 


FACTORY: NEWARK, N. J. 


Manufacturers since 1837 


Distributors in Principal Cities 
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pow CORNING 


DOW CORNING 41 GREASE 


Bearings working at 375°F. in an oven con- 
veyor system for baking the finish on elec- 
trical parts, failed frequently in spite of 
weekly relubrication. And many finished 
parts had to be rejected because of flaws 
caused by oil bleeding out of the bearings 
and dripping onto the uncured paint. Since 
using Dow Corning 41 Grease, bearing failure 
and rejects caused by melting grease have 
been eliminated, and the bearings have to 
be relubricated only twice a year. 

After more than 30 months of service, con- 
veyor bearings lubricated with Dow Corning 
41 Grease are still running smoothly through 
an enamel drying oven operating at 300°F. 
Bearing failures 
have been elimi- 
nated, mainte- 
nance and lubri- 
cation costs have 
been reduced to 
the vanishing 
point; production 
has beenincreased 
by atleast the $100 
worth of parts a 
day that were 
formerly rejected 
because the finish 
was spoiled by the 
dried-up, graph- 
ite-kerosene lubricant that fell down from 
the bearings. 

As an antiseize agent on the die threads of 
glass forming machines, Dow Corning 41 
Grease makes it easy to take dies apart even 
after 6 months of operation at 340-380°F. 
Siniilarly, die assemblies used in molding 
phenolic closures formerly froze so tight that 
a welding torch was used to cut the dies and 
bolts apart. The same assemblies lubricated 
with Dow Corning 41 are easy to disassemble 
after long exposure to heat and steam. Hold- 
down bolts on rubber and plastic presses are 
also lubricated with Dow Corning 41 to pre- 
vent seizure. 


DOW CORNING CORPORATION - MIDLAND, MICHIGAN 


ATLANTA © CHICAGO 1 © CLEVELAND 13 * DALLAS 1 © LOS ANGELES 15 e NEW YORK 20 © WASHINGTON 5, D. C. 


CANADA: Fiberglas Canada Ltd., 50 St. Clair Avenue West, Toronto, Ontario ENGLAND: Midland Silicones Ltd., 49 Park Lone, London, W.1 


LUBRICATION 


SL-53 | 


REFERENCE NO. 


SILICONE 
LUBRICANTS 


FILE 


Make sure you have basic data sheets 
8G-2, 5501b, 7102. If misplaced 
write Department N-15 


DOW CORNING CORPORATION 
Midland, Michigon 


DOW CORNING 200 FLUID 


The ability to lubricate is a complex of so 
many variables that no absolute value can 
be given for any lubricant. Speed and load, 
bearing design and metal combinations, 
time and temperature all have a more marked 
effect on wear than the lubricant itself has. 
That fact has been very well demonstrated 
in the case of the silicone lubricants. 

Take the Dow Corning 200 Fluids, for ex- 
ample. Our first experience indicated that 
these fluids had little, if any, potential value 
as lubricants. That seemed to be true in 
spite of the fact that they have all of the 
other properties required of an ideal lubri- 
cant. They show remarkable resistance to 
oxidation and to gumming for an indefi- 
nitely long period of time and at high tem- 
peratures. Volatility is very low and they 
have an exceptionally flat viscosity-tem- 
perature slope. 

Further investigation showed that the Dow 
Corning 200 Fluids are, in fact, excellent 
lubricants under certain conditions. They 
are, for ex- 
ample, the 
bestofalllub- 
ricants for - 
plastic and _ 
fiber gears 
and bearings. 
In this case. 
and unlike 
most silicone 
lubricants, 
the Dow 
Corning 200 
Fluids seem also to have better load carrying 
capacity as indicated by this graph based 
on Falex test results. 

The superiority of these fluids as lubricants 
for nylon gears and bearings is further 
indicated by the fact that wear should be 
more exactly defined as deformation due to 
the heat of friction rather than loss of 
material due to wear. 
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LUGRICANT—AS INDICATED 
NYLON V-BLOCKS 
STEEL SHAFTS 


GAG —POUNDS 


DOW CORNING 
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FIGURE 1 

F LEFT is shown the Shell Four-Ball 


Extreme Pressure Tester. The inset 
shows the geometry of the test balls. 
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E. P. TESTER 


This is a simplification of the Mean Hertz Load 
Test Procedure and is used in the industry as a test 
for screening the extreme pressure properties of 
grease as well as gear oils. Because of its current 
application to government specifications, it is felt 
this paper will be of general interest to SPOKES- 
MAN readers. 


bine object of the work carried out with the Shell Four- 
ball Extreme Pressure Tester, described in this article, 
is to investigate changes in the Navy procedure in order to 
shorten the time required to determine the Mean Hertz Load 
value of a lubricant without sacrificing the accuracy of the 
original Navy test. 


The Four-Ball Machine is a device developed by the Royal 
Dutch Shell Corporation for determining the extreme pres- 
sure properties of lubricants'. The original model, devised for 
testing the extreme pressure and anti-weld properties of 


‘Boerlage, G. D., Engineering, Vol. 13, July 14, 1933, p. 46. 


D. K. NASON 
The Texas Company 


lubricants, has been used to develop the so-called “Mean 
Hertz Load” method of evaluating lubricants. This test pro- 
cedure has now superseded the earlier Pressure Wear Index 
Method in Government specifications’. 


Insofar as the USNEES procedure is concerned, the Mean 
Hertz Load may be defined as the average of 20 successive 
corrected loads, with the actual loads having logarithmic (to 
the base ten) intervals of 0.05, and with the 21st load caus- 


“Procedure originated by U.S. Naval Engineering Experi- 
ment Station, Annapolis, Md. in cooperation with industry. 
Method now described in Federal Specification VV-L-791d, 
Amendment 1, Method 650.3 (June 20, 1950). 


BALL CHUCK HOLDER (| 


CAM FOR REMOVING BALL CHUCK 15 
BALL CHUCK (2 


_—BALL POT ASSEMBLY 


BALL POT MOUNTING DISC 4 


THRUST BEARING 5 


CROSS HEAD ‘6 


BRASS SHIMS (7) 
RUBBER 8 


STEP BEARING 9) 
PRESSURE PIN 10 
FULCRUM 
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FIGURE 3 
SAMPLE BALLS; GRADE, MFR 
NAME MACHINE OPERATOR 
MEASURED BY 
SAMPLE NO LOG SHEET NO. DATE 
BATCH NO MIC. POWER 
CHARGE NO REQ BY MOTOR, RPM 
m2 “3 ie t LD, 
Ke 1 2 3 6 Factor x 
6 0.954 
1 1.120 
A 1.400 
2 1.638 
1, 880 
2.134 
13 2 
2.940 
16 3 
18 4.122 
29 4.740 
22 5.390 
25. 6.315 
28 1.420 
32 £.864 
36 10.37 
Baac-40 11.96 
45 14.00 
S50 16.10 
56 18.70 
63 21.86 
25.70 
12 29.62 
82 14.01 
100 $0.50 
126 53.19 
64.0) 
158 74.58 
18 81.40 
90 402.2 
24 118.7 
138.3 
282 161.6 
188.0 
TOTAL, A 
355 219.4 
328 233.5 
447 298.1 
$0) 347.2 
562 404.6 
$3). 472.6 
708 550.8 
794 641.6 
Extreme Pressure Velue A | AVERAGE ,B 
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LEFT, THE FOUR-BALL E. P. TESTER is shown 
in use. 


ing seizure of the steel test balls. The corrections <pplied to 
the loads are governed by the Hertz-line diameter and the 
average scar diameter at each load condition: 

Hertz-line diameter 


Corrected load Actual load x 
Actual diameter 


The corrected load represents that part of the applied load 
which was instrumental in producing wear, while the dif- 
ference between the actual and corrected loads represents 
the load which produced the initial elastic deformation of 
the test balls (Hertz deformation). The determination o! 
actual Mean Hertz Loads is discussed in detail in the “Mean 
Hertz Load E.P. Test Procedure”, Section B. 

The increasing use of the Mean Hertz Load Test at The 
Texas Company's Beacon Laboratories has stimulated an 
investigation for abbreviating the test procedure without 
altering either the test equipment or the intent and precision 
of the procedure developed by the Navy. 

The most tedious and time-consuming phase of the test 
procedure is reading the scar diameter by micrometer mic- 
roscope twice (vertically and horizontally) on each of three 
steel-ball test specimens for each of 20 load conditions up to 
the weld point. As the six diameter readings for each load 
condition are averaged before corrected loads are calcu- 
lated, it seemed possible that the vertical and horizontal scar 
diameters on one ball for each load condition might provide 
as reliable a corrected load as would the scar diameters of 
three balls. This possibility, and the possibility that ten instead 
of 20 load conditions could be used to determine Mean Hertz 
Loads satisfactorily, are investigated statistically in the fol- 
lowing paragraphs. 

For purposes of brevity, Mean Hertz Load will be referred 
to as M. H. L. throughout this article. 


The work reported herein relates to the data tor single 
M. H. L. runs of 28 oils and 14 greases, as well as to the 
and one grease. These lubricants are listed in Tables I, I] and 
data for nine consecutive M. H. L. runs on each of three oils 


Included in this report are statistical treatments of the 
tollowing topics: 
1. Precision of various abbreviated M. H. L. methods rela- 
tive to the Navy method for M. H. L. 


tv 


Extent of straight line corre!ation and agreement be- 
tween the final modified methods for M. H. Loads 
and the Navy method for M. H. L. 


EXPERIMENTAL WORK 
A. DESCRIPTION OF THE FOUR-BALL E. P. TESTER 
The Four-Ball E. P. Tester, developed by the Royal Dutch 
Shell Corporation and constructed by the Precision Scientific 
Company, is pictured in Figure. 1. Figure 2 shows a 
schematic diagram of the assembly of its essential parts. 
Referring to Figure 2, the vertical driving shaft terminates 
in a ball-chuck holder (1), into which is inserted a_ball- 
chuck (2), so constructed that it grasps the fourth ball more 
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FIGURE 4 
PLOTS OF NAVY VS. CORRESPONDING 


MODIFIED METHOD MEAN HERTZ 
LOADS 


——45° LINE STARTING AT ORIGIN 

—--—NAVY VS. I-BALL 20—LOAD (x). 

——-NAVY VS. 3—BALL ALTERNATE LOAD (X'). 
AND NAVY VS. 1I-BALL ALTERNATE LOAD (X"). 


GENERAL STRAIGHT LINE EQUATION: 
#0 + yy (X,X} OR X") 

45° LINE STARTING AT ORIGIN: 
YeX,x'OR (0; by 


NAVY M.H.L.( Y) VERSUS: Y- INTERCEPT SLOPE 
a byx 

1-BALL 20—LOAD MHL 0.235 0.998 

3-BALL ALT.LOAD MHL 1.80 0.952 

I-BALL ALT.LOAD MHL 1.74 0.952 
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tightly as the load is increased. This fourth ball is rotated 
while pressed against the three lower balls, which are held 
stationary in the ball pot by means of the lock ring and nut. 
EXAMPLE | The test lubricant is contained in the ball pot. The ball-pot 

‘ assembly (3), and mounting disc (4) are free to rotate about 
the vertical axis of the apparatus as they rest on a thrust 
bearing (5). A vertical load P, which acts through the cross- 
head (6), step bearing (9) and pressure pin (10) is applied 


STUDENT'S t-TEST FOR SIGNIFICANT 
DIFFERENCE BETWEEN AVERAGES 


t ¥ — x 
= to the ball pot by means of loading arm (13) and weight 
N +N 1 p_)°+(N p_)*)1/2 tray (14). 
y y y x - 
[N +N —2 N xN B. MEAN HERTZ LOAD E. P. TEST PROCEDURE 
Where 1. NAVY PROCEDURE’ 

t ratio between means to be : 
compared with Student's range Referring to Figure 2 the operational procedure is to in- 
of t values to test for signifi- sert three one-half-inch diameter Grade | SKF steel ball- 
cance 

bearing balls into the ball-pot assembly (3) and lock in 
method M. H. Loads. place. The test lubricant is poured into the pot, covering 

Y Arithmetic mean of  corre- the balls (in the case of greases, the balls are coated with 
— wary the lubricant). A fourth ball is inserted in the ball-chuck 

N N Number of M. H. L. runs (2) and is held there by action of the ball-chuck. 
made (= 9). 
( Variance of M. H. Loads cal- 
Gp, cule es modified pot “Developed by USNEES, Annapolis, Md. See footnote 2. 


(Gp)? Variance of corresponding M 
y H. Loads calculated by the 
Navy method 


NOTE: (G p)* denotes variance calculated on 
basis of (N—1) runs in order to in- 
clude any population of runs made in 


the future TABI 
THREE-BALL (Y}, INDIVIDUAL ONE-BALL (X), ALTERNATE THREE 


Average Mean Hertz Loads, Sigmas, Variation Coefficients 
Each Lubricant 


Aircraft Engine Oil E. P. Type Grease 
Mean Hertz Loads Mean Hertz Loads 
Navy Alt. Alt. Navy Alt. 
3-Ball 1-Ball 3-Ball 1-Balt 3-Ball {-Ball 3-Ball 
Run No, X x 
1] 21.8 21.7 20.7 : 20.3 33.7 33.3 34,5 
2 26.4 26.3 25.6 25.3 34,1 33.8 29.7 
3 27.4 27.2 28.6 28.6 34.3 34,5 34,9 
4 23,7 23.6 22.3 22.4 34,2 34.1 34.7 
5 21.6 21.3 20.3 20.1 31.2 31.2 34.7 
6 21.3 21.0 21.8 21.4 33.7 33.6 29.6 
7 21.4 21.0 20.0 19,3 33.6 33.6 34,5 
8 21.3 21.1 22.1 21.8 33.5 33.2 343 
9 19.7" 19.4 20.4 20.2 34.5 34.6 29.9 
Avg. M. H. L. 22.7 22.5 22.4 22.2 33.0 32.9 33.0 
(Sigma)* = Variance 6.68 6.99 8.27 8.98 1.58 1.25 §.95 
Sigma = Std. deviation 2.58 2.64 2.88 3.00 1,26 1.12 2.44 a 
Var. Coeff. 0.114 0.117 0.128 0.135 0,038 §.034 0.074 7 
F-Ratio’ 1.05 1,24 1.34 1.26 3.76 1 
t-Ratio* 0,179 0,241 0.432 0.179 6.00 


‘Values exceeding 6.03 denote significant difference in test precision relative to precision of Navy procedure at 99 per cent (3-sigr 
different populations is 1 out of 100. 


*Values less than 2.921 denote no significant difference between Y and X, (or X’, or X”) at 99 per cent (3-sigma) significance | 
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The ball-pot assembly is then centered under the fourth 
ball and the ball-pot mounting disc is inserted in its posi- 
tion. Load is applied in an upward direction by use of 
weights applied to the counterweighted lever arm. The 
motor operating at 1800 RPM under load is then started 
and permitted to run for ten seconds. The motor is then 
stopped and the three balls in the ball-pot assemly are re- 
moved for measurement of the scars formed by rubbing of 
the top or fourth ball on the lower three balls. The top ball 
is discarded without measurement 

With reference to the sample data sheet, Figure 3, a series 
of ten-second runs are made at the pre-selected loads shown 
in Column 1. These loads, rounded to the nearest kilogram, 
are separated from each other by equal logarithmic intervals. 
The first run is made with a load of 40 kg.‘ (marked Base) 
and subsequent runs at successively higher loads are made 
as prescribed by Column | until welding of the four balls 
occurs. Two check runs are made at the welding load. If 
welding does not occur in both of the check runs, a run is 


to demonstrate their E. P. properties in the seizure zone. 
USNEES has seldom obtained seizure at smaller loads. 


‘BALL {X'} AND ALTERNATE ONE-BALL (X") MEAN HERTZ LOADS 


{Sigma/Avg. M. H. L.), F and t-Ratios for Four Lubricants: 
Run Nine Times 


Industriat Gear Lubricant 


‘40 kg. starting load selected because all lubricants appear 


made at the next higher load, and two checks are made if 
welding occurs. If the verified welding load occurs at or 
below 316 kg., enough additional runs at the successively 
lower loads below 40 kg. are made to provide a total of 20 
determinations. 

The wear spots on the three lower balls from each run 
are measured horizontally and vertically on each ball with a 
micrometer microscope and are recorded as micrometer scale 
divisions in the appropriate data sheet columns subheaded | 
through 6 (see Figure 3). The six wear values for each 
load up to the weld point are totalled and multiplied by one- 
sixth and the factor for conversion of micrometer scale-divi- 
sions to millimeters to obtain the average diameter for the 
column so labeled. 

The load corrected for elastic deformation of the test balls 
is obtained for each run by multiplying the actual load by 
the ratio of the wear-spot diameter on the Hertz line at that 
load to the measured wear-spot diameter: 


Hertz-line diameter 
Actual load x — 
Actual diameter 


Corrected load 


Extreme Pressure Gear Lubricant 


Mean Hertz Loads 


Mean Hertz Loads 


Navy Alt. Alt. 
3-Ball i-Ball 1-Ball 3-Ball 
Y xX x’ x" 


Navy Alt. Alt. 
3-Ball i-Ball 1-Ball 3-Ball 
Y x x x 


33.9 


43,9 43.8 41.8 41,5 
39.7 39.0 411 40.5 
39.0 39.3 41.3 40.8 
38.2 37.8 39.7 39,2 
35.6 34.9 34.8 34.6 
44.0 44.2 44,3 44.9 
35.4 35.2 36.3 36.5 


70.9 


65.9 


69,5 68.7 67.1 65.3 
70.0 69.3 74,3 73.0 
72.8 729 76.6 76.9 
68.2 67.3 69.6 69.5 
69.6 73.8 73.3 
67.3 67.0 73.5 74.5 
68.4 67,8 65,1 , 649 


70.8 
69.0 


$.12 
2.26 


0.033 
1.08 
0.430 


1.69 


) significance tevel. 
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In other words, if F= 6.03, the chances of the two populations of M. 


H. L. values being from statistically 


| | 
1-Ball F 
34.1 33.4 35.3 34.7 66.4 69.0 
29.7 

34.7 

34.4 

34.6 
29.5 | 
33.8 

34.6 

29.7 40.7 40.2 45.1 44.5 72.6 78.0 76. = 

. 32.8 38.9 38.6 40.0 39.7 69.4 72.2 16 + 

5.68 12.9 14.3 14.0 14.6 4.76 20.0 

2.38 3.60 3.78 3.74 3.82 2.18 4.47 461 be 

0.073 9.092 0,098 0.093 0.096 0.031 0.062 0.064 

| 0.212 0.167 0.035 0.137 1.30 

4 a7 


As the actual load and the corresponding wear-spot diameter 
trom the Hertz line are known in advance, their product is 
shown in the Factor LD), column. The factor from this col- 
umn for each test run, divided by the corresponding diameter 
trom the Average Diameter column, gives the corrected load 
which is entered in the Corrected Load column. 


The corrected loads from runs made at actual loads of 
316 kg. or below are added and entered in the box marked 
Total A. “If no runs have been made at loads higher than 
316 kg., Total A is divided by 20 to obtain the M. H. L. 
(entered in the box at bottom of the data sheet) which is 
used as a criterion of extreme-pressure properties. If runs 
have been made at actual loads above 316 kg., the corrected 
loads (Column 10) from all such higher loads are averaged 
to represent the twentieth load. Average B added to Total 
A and divided by 20 gives the Mean Hertz Load value in 
this case. 


TABLE 11 
OILS USED IN CORRELATION TEST BETWEEN 


NAVY AND MODIFIED MEAN HERTZ LOADS 


Mean Hertz Loads 


20-Load 10-Load 
Method Method 

Oil Type 3-Ball 1-Ball 3-Ball 
Gear Lube, E.P. 61.2 60.8 64.0 
Gear Lube, E.P. 64.6 64.5 61.5 
Gear Lube, E.P. 39.7 40.1 38.3 
Light Mineral Oil 20.0 20.1 149.7 
Light Mineral Oil + E.P. 25.4 24.7 25.2 
Cutting Fluid, Grade B S29 
Cutting Fluid, Grade B 59.8 59.7 61.2 
Cutting Fluid, Grade B 58.8 59.0 $9.7 
Cutting Fluid, Grade B 419 42.2 429 
Industrial Gear Lube 36.7 36.6 35,9 
Industrial Gear Lube 44.0 43.5 468 
Industrial Gear Lube 33.9 33.4 35.3 
Aircraft Engine Oil 
Gear Lube, E.P. 66.4 65.9 70.0 
Diesel Lubricant, Used 341 355 
Diesel Lubricant, Used 27.9 27.4 29.8 
Gear Lube, E.P. 89.6 89.3 95.3 


Soluble Oil +H,O, 30:1 emulsion 23.5 23.2 24.5 
Soluble Oil + H,O, emulsion 17.39 17.2 16.8 


Soluble Oil + H,O, 10:1 emulsion 19.3 19.3 20.1 
Soluble Oil + H,O, 30:1 emulsion 16.5 16.4 15.4 
Diesel Lubricant 31.6 31.4 30.4 
Pale Oil + E.P. 69.6 69.8 70.0 
Diesel Lubricant 43.9 44.0 42.2 
Pale Oil + E.P. 70.6 70.5 72.4 
Pale Oil + EP. 65.0 65.7 63.4 
Pale Oil + E.P. 78.6 77.9 83.5 
Pale Oil + E.P. 77.4 77.0 80.6 


Gear Lube, E.P. 


28 


5 


2. MODIFICATION OF THE NAVY FOUR-BALL 
E. P. PROCEDURE 


Because of the ever-present desire to increase test output 
with no sacrifice of quality, a method for reducing test time 
without changing the intent of the Navy procedure or sacri- 
ficing test precision was sought. Accordingly, elimination of 
time-consuming scar diameter readings for two out of three 
balls for each of the 20 load conditions was investigated. 
In addition to this, “alternate load” M. H. Loads were calcu- 
lated by both the one-ball and the three-ball methods and 
compared to the corresponding three-ball M. H. Loads. The 
“alternate load” M. H. Loads were calculated by using every 
other one-ball or three-ball corrected load corresponding with 
applied loads 40, 50, 63, 79, etc. kilograms. 

A modified formula was used for calculating alternate load 
M. H. Loads: 


Average B 


M. H. L. Total A + 2 (See Figure 3) 


10 


The Average B (average of corrected loads corresponding to 
applied loads of 355 kg. or above) is divided by two to 
compensate for the fact that Total A for the alternate load 
is approximately half of the Total A for the one-ball or three- 
ball 20-load methods. The denominator is 10 because 10 
instead of 20 corrected loads are utilized in the M. H. L. 
determination. 


The one-ball 20-load method and the one- and three-ball 
alternate load methods described above would all consume 
considerably less time than the original Navy method for 
M. H. L. determination. The precision, correlatability and 
agreement of the three modified methods versus the Navy 
method were determined as the next step, and will be dis- 
cussed in the following sections. Pertinent statistical meth- 
ods were used to ascertain these ratings. 


C. RESULTS AND DISCUSSION 


Three oils and one grease were run nine times each so 
that their one-ball 20-load, and one- and three-ball alternate 
load M. H. Loads could be compared statistically against 
the corresponding Navy-method M. H. Loads for reproduci- 
bility, precision, and the differences between the averages. 

Also, coefficients of determination for the M. H. Loads 
of 42 lubricants picked at random from data on hand were 
calculated to show the extent of straight-line direct correla- 
tion between M. H. Loads determined by the abbreviated 
methods and the Navy-method M. H. Loads, and the linear 
agreement has been plotted for the methods in question. 


|. REPRODUCIBILITY AND PRECISION OF NAVY 
AND MODIFIED PROCEDURE M. H. LOADS 
(VARIATION COERRICIENTS AND F-TEST) 


As may be seen from Table I, the four lubricants are 
representative of types commonly tested on the Four-Ball 
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TABLE 


GREASES USED IN Grease Type 


Mean Hertz Loads 
20-Load Method 10-Load Method 
Soap Base 3-Ball 1-Ball 3-Ball  1-Ball 


CORRELATION TEST 
BETWEEN NAVY AND 
MODIFIED MEAN 
HERTZ LOADS 


Low Temperature 
Low Temperature 
Low Temperature 
E.P. Grease 

Low Temperature 
Low Temperature 
Low Temperature 
Low Temperature 
Wheel Bearing 
Chassis 


General Purpose Aircraft EP 
General Purpose Aircraft EP 
General Purpose Aircraft EP 


Low Temperature 


Lithium : 42.3 
Lithium 28.6 
Lithium 57.4 
Lithium 29.5 
Sodium 
Sodium-Calcium : 46.8 
Lithium 18.5 


E. P. Tester, and have M. H. Loads ranging from 22 to 70. 
The coefficients of variation (sigma/avg. M. H. L.) given 
on Table I are measures of the dispersion of the M. H. L. 
values relative to the M. H. L. values themselves. 


It is not considered satisfactory from a statistical stand- 
point, however, to make a visual study of the calculated 
variation coefficients and predict whether or not the smaller 
variation of a group under investigation shows any actual 
difference in precision. Rather, it is necessary to apply some 
statistical test to the variation in order to determine whether 
the groups of results are significantly different or not. In 
this analysis the F-Test’ was used to determine significance. 


The F-ratio for comparing the precisions, for example, of 
the 20-load three-ball and one-ball M. H. Loads for the air- 
craft engine oil is the quotient of the larger variance (sigma 
squared) divided by the smaller variance. This quotient is 
then compared to a dimensionless number obtained from an 
F-Tab’e’, the exact value being governed by the number of 
runs in each distribution (9 in our case), and the result is 
analyzed as follows: 


If the calculated F-ratio falls below the value found in the 
table (6.03 in this case, at the 99 per cent statistical level), 
there is no significant difference between the two sets of 
M. H. L. values under investigation. 


Table I reveals that none of the F-ratios equal or exceed 
6.03. It follows, then, that all three of the suggested modi- 
fied M. H. L. methods are as precise as the Navy method 
M. H. Loads at the 99 per cent significance level for the 
tour lubricants compared. 


Statistical Methods, George Snedecor, Iowa State Col- 
legiate Press, 1940 edition. 

F-Tables, five per cent to one per cent level, Statistical 
Methods, George Snedecor, lowa State Collegiate Press, 
pages 184-187, inclusive (1940 edition). 
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2. DIFFERENCE BETWEEN AVERAGE NAVY 
METHOD M. H. LOADS AND CORRESPONDING 
AVERAGE MODIFIED METHOD M. H. LOADS 
(t-TEST) 


The t-ratio*, which was used to indicate whether there 
was a significant difference between average Navy method 
M. H. Loads and corresponding average modified method 
M. H. Loads, was determined according to the formula given 
in Example |. 


In order that there be no significant difference between 
means at the 99 per cent significance level, the calculated 
value should be less than 2.921*. Table | shows that none 
of the t-ratios approach 2.921. Hence, there is no significant 
difference on the 99 per cent level between any of the aver- 
age modified method M. H. Loads and the corresponding 
Navy method M. H. Loads for the four lubricants tested, in 
spite of the fact that the alternate-load variation coefficients 
for the grease and E. P. Gear Lubricant considerably exceed 
the corresponding 20-load variation coefficients. 


3. EXTENT OF DIRECT CORRELATION AND 
AGREEMENT BETWEEN MODIFIED METHOD 
M. H. LOADS AND CORRESPONDING NAVY 
METHOD M. H. LOADS 


Modified and Navy M. H. Loads were calculated for 14 
greases and 28 oils of various types (See Tables II and III) 
from data picked at random’, in order that the extent of 
direct correlation and agreement between modified and Navy 
M. H. Loads could be calculated statistically. The statistical 
treatments will be discussed in the following sections. 


“Modern Statistical Methods, P. Rider, John Wiley & Sons, 
Inc., 1939. 


The 42 lubricants have M. H. Loads ranging from 15 
to 90. 
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a. COEFFICIENTS OF DETERMINATION 
As a verification of the apparent (Table 1) close corre- 
sponding M. H. Loads calculated by any one of the three 
suggested modified methods, coefficients of determination 
ywere calculated”. The coefficient of determination 
shows what proportion of the variance in the values of the 
dependent variable (Navy three-ball M. H. Loads can be 
explained by, or estimated from, the concomitant variation 
in the values of the independent variable (abbreviated mthod 
M. H. Loads) 


A coefficient of 1.0 indicates perfect direct correlation’. 
The actual coefficients obtained are all in the vicinity of 
0.98 and 0.99, which shows that the degree of correlation 
between the modified M. H. Loads and the Navy three-ball 
M. H. Loads is very high as shown in the following tabula- 
thon: 


Coefficient of 
Jete ation, 
Determination 


Navy M. H. Loads 
Versus Corresponding: 


1-Ball M. H. Loads 0.985 
3-Ball Alternate Load M. H. Loads 0.979 
1-Ball Alternate Load M. H. Loads 0.990 


‘Calculations made according to the methods shown in M. 
Ezekiel’s “Methods of Correlation Analysis”, Jonn Wiley and 
Sons (1930), pages 125-130, inclusive. 

Pertect inverse correlation is denoted by determination 


coetticient of 1.0, 


b. AGREEMENT 


It should be pointed out that the term correlation implies 
a recognizable relationship between the corresponding 
changes of two variables, such as that shown to exist be- 
tween Navy M. H. L. and a Modified Method M. H. L. The 
numerical values and units in which these related variables 
are expressed need not be identical to fulfill the definition 
of perfect correlation. Perfect agreement between variables, 
on the other hand, indicates that the units of both variables 
are identical and that the numerical values of both remain 
identical despite change. 

The coefficients of determination discussed under section 
“a” indicate nearly perfect direct correlation between the 
modified method M. H. Loads and the corresponding Navy 
Method M. H. Leads. It is of further interest to determine 
the extent of agreement between modified method M. H. 
Loads and Navy-method M. H. Loads for the 42 lubricants. 
Perfect agreement would be attained between Navy and 
Modified M. H. Loads if a rectangular plot of modified 
versus corresponding Navy M. H. Loads yields a 45-degree 
(slope 1.0) straight line starting at the origin, and if the 
coefficient of determination is equal to 1.0. 

Figure 4 shows plots of the various modified M. H. Loads 


on the horizontal axis versus Navy M. H. Loads on the 
vertical axis'". These plots all lie very close to the solid 45- 


‘These plots were determined by statistical methods de- 
scribed in Ezekiel’s “Methods of Correlation Analysis”, ibid. 
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degree line, which shows that the agreement between modi- 
fied and corresponding Navy M. H. Loads is very good. 
More specifically, the constants (a) and slopes (b,. for 


the straight-line plots of the modified method M. H. Loads 
versus the corresponding Navy method M. H. Loads show: 


a. That one-ball 20-load and corresponding Navy M. 
H. Loads are, for all practical purposes, equivalent. 


. That one- and three-ball alternate load M. H. Loads 
are numerically equivalent to the nearest digit when 
read from the graph (Figure 4). 


That in general modified method M. H. Loads are 
in close agreement with Navy method M. H. Loads. 


4. INCREASE IN WORK OUTPUT WHEN ONE- 
BALL 20- LOAD OR ALTERNATE LOAD METHOD 
IS USED 


A single Four-Ball-Machine operator at Beacon Labora- 
tories is able to turn out four complete M. H. L. determina- 
tions by the one-ball method in one eight-hour day, as against 
two determinations in the same amount of time by the three- 
ball method. Therefore, the one-ball method is noteworthy 
both from an economic and from a time-saving point of view. 


The alternate load methods further reduce test time and 
consumption of test balls per lubricant. It is anticipated that 
a one-ball alternate load M. H. L. test would take about one- 
third the time for a Navy three-ball test. 


CONCLUSIONS 

Basis the data and statistical treatments presented herein, 
the following conclusions are drawn: 

1. Scar diameter measurement of one ball-test specimen 
per load condition appears to sacrifice none of the precision 
of M. H. L. values achieved when the scars of three test 
balls are measured at each load. 

2. The one- and three-ball alternate load (ten-load) test 
methods give M. H. L. values which are not significantly 
different in precision from the Navy M. H. L. values. 

3. Average M. H. L. values determined by the modified 
methods are not significantly different from the correspond- 
ing average Navy-method M. H. L. 

4. From a statistical standpoint, the degrees of direct linear 
correlation and agreement between the Navy and the three 
Modified M. H. Loads are very high, with the one-ball 20- 
load method showing slightly better agreement with the Navy 
M. H. Loads than do the alternate-load methods. 

5. The modified M. H. L. determinations reduce test time 
considerably as compared with the present M. H. L. Method. 
The alternate-load methods cut consumption of test balls in 
haif. 
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.Lubricating grease manufac- 
turers know that top value 
and peak performance go 
hand-in-hand. That’s why 
Malmstrom’s NIMCO brands are 
specified. N. I. Malimstrom — largest 
processors of wool fat and lanolin 
products — produce quality compo- 
nents for grease production. 


N. |. MALMSTROM « CO. 


America's Largest Processor of Wool Fat and Lanolin 


"147 Lombardy St., Brooklyn 22, N. Y. 
612 N. Michigan Ave., Chicago 11, Ill. 
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COMMON DEGRAS 
NEUTRAL WOOL GREASE 


A small percentage of NIMCO Wool Grease 
Fatty Acids—naturally saturated fatty acids 
(free from rancidity)—gives your grease top 
stability, better pe;formance. Write today 
for working sample. 


WOOL GREASE FATTY ACIDS 
Moisture 2% 
Unsaponifiable (Wool Grease Alcohols) 5% 
Saponifiable 95% 
Free Fatty Acid (as oleic) 84% 
Actual Free Fatty Acid Content 95% 
Free Inorganic Acid 
Free Neutral Fat 
Saponification Value 
lodine Value 
Apparent Solidification Point (titre) 
Softening Point 
Sulphur 
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duction of metallic stearates, 


Stecrates offer you these important adye 


Available in three grades: 


Cyanamid Aluminum Stearate G-100 
Gives maximum gelling ... developed for continuous grease- 


making equipment. 


Cyanamid Aluminum Stearate G-200 
Higher gelling properties in hydrocarbon oils than a conven- 
tional di-stearate ... gives smooth gel of moderate consistency. 
Cyanamid Aluminum Stearate G-300 
Gives high yield and excellent stability in a variety of oils... 


for use in conventional grease-making equipment. 


Atus 


Produced in modern pian? under cintingers 
flow precest, backed by the akilt of thirty pro- 


Supertor gelling 
Excellent stability 


write for New Booklet: 


© High resistance to mechanical breakdown 


CYANAMID ALUMINUM STEARATES FOR LUBRICATING GREASES 


AMERICAN Ganamid COMPANY 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20,N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
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The Technical Committee 


Chairman T. G. Roehner, Director of the Technical Service Department, Socony-Vacuum Laboratories 


The A BE C- N L G I Cooperative Committee on Grease 
Test Methods held a one-day meeting at the offices of the 
Anti-Friction Bearing Manufacturers Association, in New 
York City, on January 22. It was agreed that hereafter this 
group will be known as the A F B M A-N L G I Cooperative 
Committee, in recognition of the fact that in addition to 
A BE C (Annular Bearing Engineers’ Committee) the 
R B EC (Roller Bearing Engineers’ Committee) is also inter- 
ested. The subjects discussed were the B E C Grease Testing 
Machine, High Pressure Greasing Equipment, Friction Oxida- 
ton or Fretting Corrosion Testers, Lubricity of Greases, 
Compatibility of Greases, Water Washout and Rust Preven- 
t.ve Properties, and Wheel Bearing Lubrication. 


The B E C Grease Testing Machine has been under study 
by this group as a screening tester. It is not designed for 
long-time tests but it is capable of obtaining indicative infor- 
maton within a few hours regarding the behavior of lubri- 
cating greases in the ball bearings. The equipment has an oil 
bath which can be heated to allow test temperatures up to 
250°F. and higher. It also hes a device for measuring running 
torque. Data may be obtained on leakage and changes in 
structure, but it obvious'y is not designed for evaluating lubri- 
cating greases in terms of chemical stability. The meeting 
egreed that the only change in procedure for operating the 
B E C Machine, indicated zs desirable by experience since 
the previous meeting, was the reduction in amount of grease 
from 3 to 1.5 grams, in order to avoid over-packing the test 
bearing. Work on the design of the machine is regarded as 
comp'eted. A method covering the unit has been turned over 
to Section III, on Functicnal Tests for Lubricating Greases 
Employing Antifriction Bearings, of A S T M Technical Com- 
mittee G, for their consideration as a subject for standardiza- 
ton. 


The subcommittee on preparation of a bulletin on precau- 
tions to be observed to prevent rupture of seals of antifric- 
tion bearings when lubricated with high pressure lubricating 
grease equipment reported that they are still assembling infor- 
mation from manufacturers of bearings, dispensing equip- 
ment, relief pressure fittings, bearing seals and lubricating 
greases. The subcommittee met on February 6 to study 
the information on hand and decide on the next steps. 


A new design of the Fafnir Friction Oxidation Testing 
Machine was described and an offer was made to provide 
prints on request to companies interested in building the 
tester for their own use. It is reported to have corrected the 
d‘sadvantages of the old Fafnir machine and to provide good 
reproducibility. In the committee discussions, the terms “fric- 
tion oxidation” and “fretting corrosion” were used inter- 
changeably. 


The remainder of the items involving evaluations of lubri- 
cating greases for the properties noted above were discussed 


sufficiently to enable an exchange of ideas regarding defini- 
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tions and proposals for possible investigation. In all cases, 
the committee decided to either set up subcommittees to fur- 
ther study the proposal or to await action by other groups 
known to have already initiated investigations. 


The preceding is only a brief outline of the discussions. 
If further information is desired, refer your questions to the 
undersigned. 


The Joint Committee on Lubricating Greases for Rail- 
road Antifriction Journal Bearings met on January 23, also 
at the headquarters of the Anti-Friction Bearing Manufactur- 
ers Association. It will be recalled that this is a cooperative 
act-vity between the American Association of Railroads, Anti- 
Friction Bearing Manufacturers Association, and the National 
Lubricating Grease Institute. At this meeting they discussed 
test methods of the following types: 


1—Laboratory Chemical and Physical Tests 
(a) For Qualification 
(b) For Quality Control 
2—Pertormance Tests 
(a) Laboratory Functional Tests 
(b) Service Tests 


It was agreed that chemical and physical tests would be 
used to screen products to be evaluated by either or both 
of the performance tests. If both types of performance tests 
were run, the laboratory functional tests would be regarded 
as the secondary screening preparatory for the final evalua- 
tion, namely, use in the field under actual service conditions. 


As mentioned in a previous issue of this column, the com- 
mittee has had under consideration tests for sixteen proper- 
ties. Of these, only Ash Content was completely eliminated 
from further consideration at this meeting. Determination of 


(continued on page 36) 


NLGI RECOGNITION 

The United States Department of Commerce has just 
notified the N L G I that it has been selected as one 
of twenty some associations whose contribution to the 
war effort will be described and widely circulated. 

Emphasized in their description of our activities is 
the cooperative work done with other groups. These 
include the American Society for Testing Materials, 
Association of American Railroads, Anti-Friction Bear- 
ing Manufacturers’ Association, American Petroleum 
Institute, Dispensing Equipment Manufacturers and 
others. 

Preliminary reports indicate the departments consid- 
erable interest in our inter-industry work on a coopera- 
tive basis. 
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EVERY INDUSTRY SAYS THE SAME THING... 


r superior to anything 


““Bentone greases else we have used” 


uUSE* 

CUSTOMER ' 

REPORT 

"COMPANY AILAIOALE STEEL 

g months ago, this arate 

Bentone grease to 


previous 
weeks. with 


In industry after industry, greases prepared with “Dutch Boy” 
Bentone 34 are making extraordinary records under conditions of 
extreme pressures and extremes of temperature. Bentone greases 
“stay put” when no other lubricant will, and are superior in stability 
and water resistance. For information on greases prepared with 


* Courtesy Warren Retining and Chemical Co 


BENTONE 


a radically new, non-soap gelling agent 


NATIONAL LEAD COMPANY 
SALES DIVISION. 
1376 River Avenue Pittsburgh 12, Penna. 


| 
This ingtalkatiom has had only ge pearing 
faiiure in months, as against 
average OK ong failure every 3 
previous 1doricant, pearings nad to be 
Lubricated times every shift; now, with 
Bent one grease, only once week. : 
: 


Patents and Developments 


GREASES CONTAINING 
CYCLOALKANOATES 


New greases have been mentioned in this column, possess- 
ing “superior” structural stability especially at high tempera- 
tures, and prepared by combining with the conventional 
soaps, certain low molecular weight materials. For example, 
U. S. Patent 2,516,136 suggested certain heterocyclic acid 
salts, such as lithium furoate, for this purpose. 

In its U. S. Patent 2,576,032, Standard Oil Development 
Co., proposes the use of low molecular weight cycloaliphatic 
and substituted alicyclic carboxylic acids as the low molecu- 
lar weight constituent of such soap-salt type greases. The 
acid radical of such a salt should have a molecular weight 
of not over about 160, and preferred examples of acids are 
given as cyclopropanoic, cyclobutanoic and cyclopentanoic 
acids. Hexathydrobenzoic acid also may be used, although it 
approaches the maximum limit of molecular weight. For 
convenience, the metal radical preferably is the same as that 
of the soap. 

Best results are obtained by combining 1-2 mols of low 
molecular weight salt (based on the acid radical) with about 
1-4 mols of the soap, so that the preferred weight ratio in the 
finished product falls in the range of 1-2 to 1-4. 

An example of a composition prepared in accordance 
with the invention is as follows: 


PER CENT 

INGREDIENTS BY WEIGHT 
Cyclopentane Carboxylic Acid (Cyclopentanoic 

Acid) 6.0 
Hydrogenated Fish Oil Acids of C,, to C,, Pre- 

dominantly (Hydrofol Acids 54) 15.0 
NaOH 4.4 
Phenyl a-naphthylamine 1.0 
Mineral Lubricating Oil (Coastal Base 55 SUS 

Viscosity at 210° F.) 73.6 
Per Cent Free Alkalinity as NaOH 0.25 
Dropping Point, 384 
Water Washing Test, 125° F.: 

Water Temperature, Per Cent Loss 5.0 
ASTM Penetration mm./ 10: 

60 Strokes 220 

100,000 Strokes 310 
Whee! Bearing Test, 6 Hours at 220° F. Pass 


FLUOROPOLYMER GREASES 


Fluorocarbon oils, such as those described in Industrial & 
Engineering Chemistry, March 1947, pp. 290-354, are com- 
pletely fluorinated hydrocarbons containing no residual un- 
substituted hydrogen. Such compounds are claimed to be 
valuable as lubricants because they are stable at elevated 
temperatures and inert to most chemicals. Unfortunately 
they thin out rapidly at higher temperatures. 

In its U. S. Patent 2,576,837, Du Pont describes how this 
latter property may be overcome by use of viscosity index- 
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improving fluoropolymers, particularly by an interpolymer 
of tetra-fluoroethylene with chlorotrifluoroethylene, such as 
that described in U. S. Patent 2,393,967. 


FIGURE |! 
32 
30 
\ 
z 
28 
w 
« 
26 
« 
a 
24 
z 
22 = 
20 = 
160 = 
100% 90 80 70 60 50 40 30 20 


% TETRAFLUOROETHYLENE IN INTERPOLYMER 


In order to obtain satisfactory products, a mixture of the 
fluorocarbon oil and interpolymer, in the desired proportions, 
is heated to 175° C.-400° C. and to at least the transition 
temperature, continuing the heeting until the mixture is 
converted to a clear and homogeneous mass and its viscosity 
increases noticeably. Thwn the mixture is cooled <nd mulled, 
if desired. The minimum transition temperature varies with 
the interpolymer composition in accordance with the curve 
shown in Figure 1. The exact transition temperature in any 
case can be determined by heating slowly the mixture of 
fluorocarbon oil and selected interpolymer, in powder form, 
with stirring, whereupon the mixture will become progres- 
sively thinner with increase in temperature until suddenly, 
when the transition temperature is reached, the mixture be- 
comes clear, homogeneous, and more viscous. Interpolymers 
containing 34 per cent or more of tetrafluoroethylene are 
preferred because of their higher transition temperatures 
which render the products useful at higher temperatures. A 
particularly desirable interpolymer is one containing 57 per 
cent to 90 per cent tetrafluoroethylene. 
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In one example, 4 gm. of an interpolymer (57 per cent 
tetrafluoroethylene, 43 per cent chlorotrifluoroethylene) in 
the form of a dry powder, was heated with 36 gm. of fluoro- 
carbon oil (distillation range 150 C.-170 C./10 mm.) the 
heating being done with constant stirring. As the tempera- 
ture was increased, the slurry became thinner until, at about 
200 C., the entire mass suddenly became viscous and homo- 
geneous. Upon cooling and milling, an excellent grease re- 
sulted which was very resistant to chlorine, wet HCl, and 
caustic, and was of very great value as a lubricant for corro- 
sive locations. It was practically insoluble in most organic 
solvents such as C C14, acetone, perchloroethylene and 
o-dichlorobenzene. It had penetration (ASTM) values of 
270 at 77 F. and 355 at 210 F., compared to 210 and 305 
for a comparable commercial calcium base grease. 


HIGH MELTING—HIGH WATER 
RESISTANT GREASE 


It is known that soda soap greases have good high tem- 
perature characteristics, but very poor resistance to water. 
Lime soap greases have good resistance to water, but have 
very low softening temperatures. Blending together a soda 
grease and a lime grease does not satisfactorily obtain the 
high melting effect of a soda grease and the high water re- 
sistance of the lime grease. The ratio of lime soap to soda 
soap required to obtain water resistance is so high that the 
melting point of the mixed grease is greatly reduced. Lithium 
greases have shown an improvement in this direction, but 
they are usually too expensive for many uses. 


In its U. S. Patent 2,577,706, California Research Cor- 
poration discloses production of a grease satisfactorily meet- 
ing the requirements, by use of a partially saponified poly- 
meric compound. A high melting point, highly water-resis- 
tant grease is obtained by incorporating in the lubricating oil 
as a thickening agent, a metal salt of an organic acid, and a 
polymeric compound containing recurring saponifiable polar 
groups, some of which are saponified. Examples of the latter 
are partial potassium salts of poly octyl methacrylate or 
cetyl methacrylate copolymer, partial lithium salts of poly- 
auryl methacrylate or polypentaerithrityl polyglyceryl soyate 
pyromellitate, partial sodium salts of cetyl methacrylate 
copolymer, and partial barium or calcium salts of cetyl 
methacrylate copolymers. 

It is preferred that the high melting point grease having 
a partially saponified polymeric compound incorporated 
therein be a soda base grease, 1. e., employ a sodium soap as 
the thickening agent, due to the exceptionally high melting 
point of the latter. When the partially saponified polymeric 
compound is added in sufficient amount to it, the resultant 
grease has not only the desirable high temperature qualities 
of a typical soda base grease, but also substantial resistance 
even to boiling water. 


In one example given, 10 gm. of a polyoctyl methacrylate 
(molecular weight 10,000) in a 55 per cent petroleum oil 
solution, 0.5 gm. potassium hydroxide, and 10 gm. of a 
mineral oil ot 464 SSU at 100 F. were mixed together and 
heated at 400 F. for | hr. and then cooled to room tempera- 
ture. The resulting potassium polyoctyl methacrylate con- 
centrate was thoroughly milled into a mineral oil grease con- 


taining [4 per cent sodium stearate. The tinal grease con- 
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tained 10 per cent of the partially saponified polymer 
concentrate. 


NEWS ITEMS 


British-American Oil Co. will build a one-and-one-half- 
million-dollar grease plant at Clarkston, Ontario, with capa- 
city of 15 million Ib/yr. (Petroleum Proc. Highlights 
12/28/51 p. 2) 

The Naval Engineering Experiment Station at Annapolis 
developed an electronic motor grease tester for large, slow- 
speed bearings. (Prod. Engrg. 12/51 p. 182) 

Bearings, lubricants, and lubrication-digest of 1950 litera- 
ture (Mech. Engrg. 11/51 p. 892). 

American Cyanamid Co. issued its booklet on its aluminum 
stearates for lubricating greases. Gel stability is improved 
greatly by replacement of a small part of the stearate acid 
with dimer acid (dimerized linoleic acid). 

Mechanical break-down of soap-base greases (due to 
breakage of soap fibers during work softening) — Moore, et 
al. (Indus. & Engrg. Chem. 12/51 p. 2892). 

Automotive gear lubricants and greases — charts normal 
pattern of fatigue failures for anti-friction bearings in terms 
of mileage—Stokely, et al., (Soc. Auto. Engrs. 11/51 p. 79). 


The Technical Committee . . . 
(Continued from page 33) 


Compatibility, Water Wash Out Resistance, Rust Preventive 
Properties, and Aeration were removed from the list of 
Chemical and Physical Tests, but they were retained as prop- 
erties to be studied as part of the information to be obtained 
from performance tests. The remainder, namely, Freedom 
trom Dirt or Abrasive Material, Soap Content, Viscosity of 
Mineral Oil, AS T M Penetration, AS T M Dropping Point, 
Oxidation Resistance, Copper Corrosion, Consistency-Tem- 
perature Relationships, Oil Separation in Packages or Stored 
Bearings will hereafter compose the list of Chemical and 
Physical Tests and will be used either as quality control or 
qualification tests, or both. A S T M methods were adopted 
whenever available. When an A S T M Method was not in 
the D-2 book, study groups were organized to review other 
published methods and report their recommendations to the 
committee. 

There was considerable discussion of both of the afore- 
mentioned types of performance tests. It was not apparent 
that any one of the published laboratory functional tests would 
satisfy the particular requirements for this application. There- 
fore, a study group was formed under the chairmanship of 
Mr. Rockwell to obtain data on such testers and return to 
the committee with a recommendation. The service tests will 
be conducted in bearings in both passenger and freight cars 
on the road. A tentative procedure was outlined for those 
tests so that they would be conducted under sufficiently similar 
conditions to yield data that could be regarded on a common 
basis. 

The only change in membership of this joint committee 
is the addition of Mr. E. M. Higgins, of Master Lubricants 
Company, as a representative of the N L G I Technical 
Committee. 
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DARLING & COMPANY 


4203 South Ashland Avenue + Chicago 


HELP WANTED 


LEAD NAPHTHENATE 


(liquid & solid) 


LEAD OLEATE 
ALUMINUM STEARATE 


tHe HARSHAW CHEMICAL co. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 


ALUMINUM STEARATE 


MORE THAN 30 YEARS OF 
CONSTANTLY IMPROVING 
QUALITY 


EXTREME JELL 
AND 
HIGH JELL GRADES 
New, greatly enlarged 


modern plant now in 
operation 


Synthetic Products Co. 


1636 Wayside Road, 
Cleveland 12, Ohio 


WANTED 


GREASE CHEMIST 


E d in lub ing grease devel- 


p t and fi . Prefer college 
graduat pable of ntually assuming 
direction of laboratory. Salary open. Age 
secondary. Old, blished pany in 
northern Ohio. Box 294, The Institute 
Spokesman. 


For 


@ Neutral Oils 


@ Bright Stock 


Viscous and Non-Viscous 


Cylinder Stock 
UNIFORM, DEPENDABLE 


QUALITY GREASE MAKING 


Write today for samples, prices and availability 


DEEP ROCK OIL CORPORATION 
Atlas Life Building, Tulsa 2, Oklahoma 
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LUBRICATE 
FOR 


SAFETY 


EVERY 
1000 
MILES 


SsRoan, 
| 
SUPPLIERS OF MATERIALS FOR MANUFACTURING LUBRICATING GREASES 

RED OIL ™ 
FATTY ACI 
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METAL PRODUCTS 


1952 


CORPORATION 


Closure Manufacturer Welcomed 
Into NLGI Membership 


Thirty-one years ago, T. W. Rieke is 
said to have developed the first mechani- 
cally-inserted drum closure and founded 
the Rieke Metal Products Corporation in 
Chicago. Prior to this, all closures were 
hand-welded into the drum heads. Weld- 
ing was a slow and costly method. Tight- 
ness and strength of the closure depended 
on the skill of the welder. 

In 1923, the corporation was moved 
to Auburn, Indiana, where the main 
office and plant are located today. Glenn 
I. Rieke is president and Irvin H. Rieke 
is chairman of the board of directors. 
Both are sons of T. W. Rieke. Sales 
offices are in New York, Cleveland, 
Houston, Oakland, California and Chi- 
huahua, Mexico. Closures are also manu- 
tactured in England by ViseGrip Prod- 
ucts, Limited, of Liverpool. 

Rieke believes it was the first to 
use all-steel plugs with five full threads, 
the first to offer a tamper-proof cap 
seal, the first to produce electro- 
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galvanized tlanges and plugs, now stand- 
ard in the industry. 

When World War IIL increased both 
demand and service requirements for 
drum closures for petroleum products, 
Rieke met the challenge by developing 
“ViseCar” gaskets, made of Hycar syn- 
thetic rubber. In similar manner, Rieke 
adapted polyenthylene plastic to make 
more resilient, chemical-resistant, “Poly- 
Seal” gaskets for the chemical industry. 

The Rieke cap seal has also been 
greatly improved. As_ originally con- 
ceived, the chief purpose of this device 
Was to prevent tampering with the drum 
contents during shipment and _ storage. 
But by combining new “flowed-on” gas- 
ket materials with specially developed 
tools, Rieke cap seals now form a her- 
metic seal against the drum stock, double 
protection against evaporation and 
“breathing” of moisture. 

Other recent examples of Rieke prog- 
ress range from improvements such as 


THE PLANT is located at Auburn, 
Indiana, which is also the home 
of the main office. 


precision “rolled-on” threads, in place ot 
cut threads, to the new “FlexSpout” 
closure for steel pails. 

A ViseGrip closure has two principal 
parts—the flange and the plug. The 
flange is built into the drumhead by the 
manufacturer, with Rieke-designed tools 
and dies. The plug and its gasket seal the 
drum after filling. 

The first step in fitting a drumhead 
with a ViseGrip closure is to form an 
embossment in the metal. Quickly, 
simply, and accurately made, this 
“pocket” will get its final shape in the 
important press action that makes the 
flange an integral part of the drum. 

Next, the flange is placed in the em- 
bossment. The skirt of the flange ts 
cone-shaped, and has a series of serra- 
tions. When the flange and drumhead 
are pressed together, this coned skirt 
forces the serrations outward into the 
drum metal. 


A RIEKE EMPLOYEE is shown operat- 
ing a FlexSpout mold which forms poly- 
ethylene closure pouring spouts for five- 
gallon pails. 
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As the skirt flattens out, the outward 
force becomes tremendous—actually ap- 
proaches infinity. The drum metal is 
drawn and shaped around the serrations, 
locking the flange inseparably in place. 

When the skirt reaches its final flat- 
tened position, the press dies flatten the 
top of the embossment to a broad and 
smooth surface of drum metal—an ideal 
seat for the gasket when the drum is 
sealed. 

The flange has now become an inte- 
gral part of the drumhead. Half of the 
vise has been built into the drum. 


PRESS used for 
blanking and forming 
plugs is being operated 
here. 


When the plug is run into the flange, 
it clamps the drum and gasket in a vise- 
like grip. The gasket is forced against 
the flat drum metal on one side, the flat 
under-surface of the plug on the other. 
The highest pressure is applied where it 
does the most good—on either side of 
the gasket. The ViseGrip closure is the 
strongest and most leakproof part of 
the drum. 

With Rieke ViseGrip closures, the 
flange to drum metal seal is unimpor- 
tant. One gasket, bearing on broad, 
easily-sealed surfaces, does the entire job. 


LUBRICATING GREASES 


from a 


CENTRAL POINT 


1922 


AMERICAN LUBRICANTS, 
INC. 


Buffalo, N. Y. 


Manufacturers of Lubricants 
That will bear 
“YOUR” BRAND NAME 
With 
DISTINCTION 


fora high 


-...Monsanto SANTODEX 


Monsanto’s increased production of Santodex, viscosity index 
improver, makes this additive availiable in quantity. 
Santodex enables you to use lighter viscosity stocks more 
effectively and to meet specifications requiring high viscosity 
indexes. With Santodex your oil helps engines start easier in 
cold weather and reduces oil consumption. Write for data 
and samples. MONSANTO CHEMICAL COMPANY, 

Organic Chemicals Division, 1700 South Second Street, 


St. Louis 4, Missouri. 


SANTODEX 


Santodex: Reg.U.S. Pat.Off. 


SERVING INDUSTRY... WHICH SERVES MANKIND 


— = — 
J 
ik 
if 
ay 

3 : 

| 
: 
: 
RAs wree 


PEOPLE 


in the Industry 


EARL T. RUNCIE 
APPOINTED TO 
WITCO POSITION 


Witco Chemical Company announces 
the appointment of Earle T. Runcie to 
the position of manager of the Purchas- 
ing Department for Continental Carbon 
Company, Continental Oil Black Com- 
pany and Barnhart Hydrocarbon Cor- 
poration. 


Prior to his appointment, Mr. Runcie 
was vice-president of the Belvend Manu- 
facturing Company of Chicago. During 
World War Il, he was associated with 
the U. S. Army Ordnance Department 
as a procurement engineer and chief of 
the Priorities Expediting and Disposal 
Board. 


Mr. Runcie is a graduate of Purdue 
University with a degree in mechanical 
engineering. He will be located in the 
company’s Amarillo offices. 


CORRECT 
LUBRICATION 


( 


SOCONY-VACUUM 


Lubricants 


Backed by the 
World’s Greatest 
Lubrication 
Knowledge and 
Engineering Service 


SOCONY-VACUUM OIL CO., INC. 
26 BROADWAY NEW YORK, N. Y. 
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MAIER RECEIVES APPRECIATION AWARD 


CERTIFICATE OF APPRECIATION AWARD is presented to Curtis E. 
Maier, of Continental Can Company, by Col. Thomas F. Joyce. 


Curtis E. Maier, general manager, Re- 
search Division of Continental Can Com- 
pany, :was presented with a Certificate 
of Appreciation Award by the Depart- 
ment of the Army for patriotic civilian 
service to the United States during World 
War II. The certificate, signed by Hon. 
Frank Pace, Secretary of the Army, was 
presented to Mr. Maier by Col. Thomas 
F. Joyce, Chief of the Illinois Military 
District, Navy Pier, Chicago, Hlinois, 
on January 16. 

Specifically, the award is for services 
on “The Technical and Industrial and 
Intelligence Committee, Joint Chiefs of 
Staff, World War II.” From June 17 to 
August 1, 1945, Mr. Maier was assigned 
to make a complete investigation of the 
methods and material employed by lead- 
ing can manufacturing companies in 
Germany, particularly during World 
War II. 

Special emphasis was placed on the 
manufacture of cans from black plate 
or other substitute materials used for the 


conservation of tin and steel, since it was 
known that the Germans had been in- 
vestigating this problem since World 
War I. This was particularly true since 
Germany had been on a policy of self- 
sufficiency between World War I and 
World War II, and had investigated the 
uses of substitute metals, synthetic resins, 
synthetic rubber seaming compounds, 
and others. Included in this survey were 
investigations of suppliers of raw mée- 
terials as well as the activities of the can 
manufacturers themselves. 


Also, investigations were made of 
composite containers and of all paper 
containers which were being employed 
as conservation methods for steel as well 
as tin. Whenever a development ob- 
served appeared to be new or novel or 
was felt to be important or particularly 
interesting, an effort was made to pre- 
sent the subject objectively and as com- 
pletely as possible so that others reading 
the final report would be able to draw 
their own conclusions. 
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Analytical Methods for Hydroxy-Acid Greases 
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Lithium Grease 
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Volume XV, Number 7, October 1951 
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Volume XV, Number 4, July 1951 
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RHODES, R. K. 


Petroleum Sulfonates in Grease Manufacture 
Volume XV, Number 8, November 1951 
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ANALYTICAL METHODS FOR HYDROXY-ACID GREASES 


M. P. Benitez and H. A. Levey 
Volume XV, Number 3, June 1951 


ANALYZING — WHEEL BEARING GREASE COMPLAINTS 


D. G. Proudfoot 
Volume XV, Number 9, December 1951 


THE CHEMISTRY OF FATS 


B. F. Daubert 
Volume XV, Number 8, November 1951 


THE COMPOSITION OF FATS 


B. F. Daubert 
Volume XV, Number 9, December 1951 


EVALUATION OF THE ANTI-WEAR PROPERTIES OF GEAR 
GREASES 


N. J. Ninos 
Volume XV, Number 3, June 1951 


FLOW PROPERTIES OF LUBRICATING GREASES 


N. Marusov 
Volume XV, Number 5, August 1951 


FOUR-BALL E. P. TESTER, THE 


D. K. Nason 
Volume XV, Number 12, March 1952 


GRAPHITE AS A LUBRICANT 


E. S. Glauch 
Volume XV, Number 7, October 195] 


GREASE 


E. A. Evans 
Volume XV. Number 1, April 1951 


INFLUENCE OF CHEMICAL COMPOSITION OF LUBRICAT- 
ING OIL ON THE MANUFACTURE OF LUBRICATING 
GREASE 


C. J. Boner 
Volume XV, Number 1, April 1951 


1S WHEEL BEARING LUBRICATION PROGRESSING? 


H. L. Hemmingway 
Volume XV, Number 4, July 1951 


MILITARY LUBRICANTS 


Dr. Carl W. Kelley 
Volume XV, Number 11, February 1952 
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LITHIUM GREASE 


John A. Brown, Charles N. Hudson, and 
Lewis D. Loring 
Volume XV, Number 11, February 1952 


LUBRICATING GREASE FOR THE MACHINES OF DEFENSE 


C. E. Davis 
Volume XV, Number 10, January 1952 


MIDDLE EAST OIL AND EUROPEAN REFINERIES 


Dr. Gustav Egloff 
Volume XV, Number 12, March 1952 


MILITARY LUBRICANTS 


Dr. Carl W. Kelley 
Volume XV, Number 11, February 1952 


MULTI-PURPOSE GREASE—PROFITS PLUS SIMPLIFICATION 


A. C. Sommers 
Volume XV, Number 6, September 1951 


NLGI DISPENSING TEST 


T. G. Roehner 
Volume XV, Number 2, May 1951 


PETROLEUM SULFONATES IN GREASE MANUFACTURE 


R. K. Rhodes 
Volume XV, Number 8, November 1951 


PLEA FOR UNIFORM PACKAGING OF LUBRICATING 
GREASE, A 


L. C. Rotter 
Volume XV, Number 4, July 1951 


RHEOLOGICAL STUDIES 


R. D. Vold, H. F. Coffer, and R. F. Baker 
Volume XV, Number 10, January 1952 


ROTARY PUMPS, BASIC CONSIDERATIONS IN THEIR 
APPLICATIONS 


W. J. Mongon 
Volume XV, Number 2, May 1951 


STRUCTURE OF ALUMINUM GREASES, THE 


W. K. Dean 
Volume XV, Number 6, September 1951 
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YOU HAVE 
BEEN ASKING 
FOR THEM... 


All 12 copies published from April, 1951 

A VERY LUMITED QUANTITY through March 1952. Attractively bound, 

AVAILABLE lettered in gold on the front cover and 

binding. A permanent and authentic ref- 
erence book for your library. 


Per Complete Copy $6.00 


All orders will be filled as received until the supply is exhausted 


S0 Fill Out the Coupon Below NOW and 
Assure Yourself of At Least One Copy 


Please enter my order for copies of Bound 
Volume No. XV of The Institute Spokesman. Send invoice 
for at $6.00 apiece. 


NAME 
COMPANY 
STREET 
CITY 
STATE 


MAIL THIS COUPON TO: 


NATIONAL LUBRICATING GREASE INSTITUTE 
4638 J. C. Nichols Parkway, Kansas City 2, Mo. 
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PEOPLE IN THE INDUSTRY 


EMERY CONTEST 
WINNER ANNOUNCED 


H. D. ARMITAGE, Emery’s Dis- 
trict Manager, is presenting a 
leather two-suiter to the winner of 
the Emery naming contest, Mr. 
Moreau of Corn Products Sales 
Co. In the background is R. J. 
Roberts of the Sales Staff. 


The winner of the contest sponsored 
by Emery Industries at the recent Chemi- 
cal Industries Exposition in New York 
is: 

Philip C. Moreau 

Technical Service Representative 
Corn Products Sales Company 
17 Battery Place 

New York 


The contest involved the naming of 
the Emery ball-man trademark  cur- 
rently being used. The winner was 
selected by Ruthrauff & Ryan, adver- 
tising agency of Emery Industries, on 
the basis or originality and connection 
with Emery products. 

Emery’s New York District Manager, 
H. D. Armitage, presented Mr. Moreau 
with the leather two-suiter luggage that 
was displayed at the Exposition. 


RICHARD K. HUEY PLANS 
TO ENTER BUSINESS 
FOR HIMSELF IN TULSA 

Richard K. Huey, well-known figure 
in oil production circles, has announced 
that he is entering business for himself 
in Tulsa, Oklahoma, as a petroleum con- 
sultant and gas company owner. 

The long-time production vice-presi- 
dent of Deep Rock Oil Corp., will open 
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offices in the Atlas Life Building to 
carry on his new activities. He will 
conduct an advisory and management 
service for oil and gas development and 
operation. This includes representing 
non-operating partners in oil and gas 
production operations. 


In addition, Mr. Huey is organizing 
the Cimarron Gas Co., which will oper- 
ate a gas transmission system in Payne 
and Lincoln Counties, Oklahoma. This 
gas system supplies Deep Rock’s Cush- 
ing refinery and other industrial and 
private accounts. The Cimarron system 
has approximately 50 miles of line and 
receives gas from a number of fields 
along its route. 


Mr. Huey has been identified with 
Deep Rock production activities for 31 
years. In his work with that company, 
he was a pioneer in the electrification of 
drilling and producing oil properties in 
Mid-Continent fields. 


Mr. Huey is a member of the Ameri- 
can Institute of Mining and Metallurgical 
Engineers, American Petroleum Insti- 
tute, Mid-Continent Oil and Gas Asso- 
ciation, Independent Petroleum Associa- 
tion of America, and the Tulsa Club. His 
new business address will be 409 Atlas 
Life Building, Tulsa. 


G. L. RATCLIFFE ELECTED 
TO A VICE-PRESIDENCY 
AT NATIONAL LEAD COMPANY 


George L. Ratcliffe, one of the best 
known executives in the oil field service 
industry, has been elected a vice-presi- 
dent of National Lead Company, accord- 
ing to an announcement by J. A. Mar- 
tino, president. Mr. Ratcliffe has been 
a director of National Lead Company 
since 1948 and general manager of the 
Baroid Sales Division of the company 
since 1929. Baroid is a producer of oil 
well drilling mud products and testing 
equipment. 


Mr. Ratcliffe joined National Lead in 
1929. At that time he was president and 
general manager of the California Talc 
Company, one of the predecessor com- 
panies to the present Baroid Sales Divi- 
sion. Prior to the organization of Cali- 
fornia Talc, he also saw service with 
Standard Oil Company of New Jersey, 
Texas Pacific Coal and Oil Company 
and the General Petroleum Corporation. 


AUTOMOTIVE 
LUBRICANTS 


GREASES 
AND 
CUTTING OILS 
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Plymouth 
ALUMINUM STEARATE 801-22 


Still Preferred for: Alte Seon New 


EXTREME HIGH 


© STABILITY GEL GRADES 
® VERSATILITY | 


M. W. PARSONS-PLYMOUTH, Inc. 


59 Beekman Street New York 38, N. Y. 


INTERNATIONAL LUBRICANT CORPORATION 


New Orleans, U.S. A. 


MANUFACTURERS AVIATION 
QUALITY eee AUTOMOTIVE 


With Research Comes Quality, With Quality Comes Leadership. 
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Industry NEWS 


FOOTE STOCKHOLDERS MAKE TV “TOUR” 


THIS TV 
more that 


CAMERA and three others at strategic locations “conducted” 
200 Foote stockholders on a streamlined 45-minute tour of the 


company’s 81-acre Exton, Pennsylvania, plant and other holdings. 


Television chalked up another “first” 


February 22, with its use by the Foote 
Mineral Company, developers and proc- 
essors of rare mineral ores and chemi- 
cals, to implement an annual stock- 
holders’ meeting at the company’s main 
plant. 


By means of television, more than 200 
Foote stockholders were able to make a 
streamlined “tour” of the Exton plant, 
inspect new facilities, and witness key 
operations at the company’s new Kings 
Mountain, N. C., holdings without leav- 
ing the plant cafeteria in which the 
meeting was held. 

The portable TV gear employed, 
which was installed and operated by 
RCA Victor, comprised the most ex- 
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tensive closed-circuit system yet installed 
for a service of this type; the gear was 
valued at more than $80,000. 


Four image orthicon field cameras 
were set up in strategic and widely 
separated locations on the 81-acre Foote 
property. Twelve 17-inch RCA Victor 
receivers were placed in the cafeteria, 
and a central control and monitor station 
was installed in a near-by plant building. 


The use of television obviated the 
necessity for long treks from one key 
operation or new installation to another, 
and afforded the stockholders a clearer 
and more concise picture of the overall 
operation of their company than they 
could have obtained by actually touring 
the area. 


The plant tour was “conducted” by 
L. G. Bliss, Foote vice-president in 
charge of sales, who was brought to the 
TV screens by a camera trained on his 
temporary headquarters in the monitor 
station as he supplied the introductions 
and continuity needed to relate the 
several sequences of the program. 


STEWART-WARNER ANNOUNCES 
THREE MODELS OF OIL PUMPS 
FOR AUTOMATIC TRANSMISSION 


Three models of automatic transmis- 
sion oil pumps, each designed with the 
Alemite-engineered filter in the nozzle 
at the point of delivery, have been an- 
nounced by the Alemite Division of 
Stewart-Warner Corporation. 


The filter is said to assure delivery 
of clean tluid to the estimated eight mil- 
lion cars on the road today using : uto- 
matic transmissions—which will use an 
estimated nine million gallons of auto- 
matic transmission fluid per year. 


Besides the filter, Model 7076, which 
matches other units in the Alemite “Visi- 
drum” line, features delivery through a 
meter which registers in quarts. The 
seven-foot hose with six-inch knurled 
handle, is equipped with a flexible ex- 
tension nozzle which fits all cars, elimin- 
ating adapters. Protection against drip- 
page is claimed for the positive manual 
shut-off, another feature of these models. 
An air eliminator is believed to give ac- 
curate delivery regardless of the level of 
the fluid in the container, This model is 
equipped with a white enamel cover for 
the drum. The container is moved into 
position for use on a dolly fitted with 
four large Bassick casters. 


Model 8121, which harmonizes with 
other shielded equipment in the Alemite 
“Marshall” line, is equipped with all of 
the features of Model 7076 plus push- 
pull handles on the sides of the shield. 

Model 7039 is especially designed for 
use with bung-type drums. The pump 
fits into the 2-inch p. t. bung of a 15- 
gal. drum and has all of the features of 
the other two models with the exception 
of the cover for the drum. 
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FUTURE MEETINGS of Your Industry 
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18-20 Ohio Petroleum Marketers Assn. 
(annual convention and market- 
ing exposition), Deshler-Wallick 
Hotel, Columbus, Ohio. 


19-21 American Petroleum Institute (Di- 
vision of Production, Mid-Conti- 
nent district), Hotel Broadview, 
Wichita, Kans. 


27-28 Texas Independent Producers & 
Royalty Owners Assn. (6th an- 
nual meeting), Hotel Texas, Fort 
Worth, Texas. 


31 to Apr. 2 Western Petroleum Re- 
finers Assn. (annual meeting), 
The Plaza Hotel, San Antonio, 


Penn-Drake. 
PETROSULS 


(PETROLEUM SULFONATES) 


Dependably uniform from order to 
order, Penn-Drake Petrosuls are high 
quality petroleum sulfonates. In addi- 
tion to supplying regular products, 
we will work with you in developing 
for your specific needs, 
special sulfonates of cal- 
cium, barium and other 


PENNSYLVANIA REFINING 
(BUTLER, PA 


APRIL, 1952 


1-4 Greater New York Safety Coun- 
cil, Inc. (22nd annual safety 
convention & exposition), Hotel 
Statler, New York, N. Y. 


2-4 American Petroleum Institute (Di- 


vision of Production, Eastern dis- 
trict), Hotel William Penn, Pitts- 
burgh, Pa. 


7-9 American Society of Lubrication 


Engineers (7th annual meeting 
and lubrication show), Hotel 
Statler, Cleveland, Ohio. 


16-18 National Petroleum Association 


(semi-annual meeting), Hotel 
Cleveland, Cleveland, Ohio. 


21-23 American Petroleum _ Institute 


(Division of Transportation, 
products pipeline conference), 
The Blackstone, Fort Worth, 
Texas. 


21-24 American Petroleum Institute 


(safety & fire protection commit- 
tees), Hotel Texas, Fort Worth, 


Texas. 


21-24 Socy. of Automotive Engineers 


(national aeronautic meeting and 
aircraft engineering display), Ho- 
tel Statler, New York, N. Y. 


24-25 Petroleum Institute ( Di- 


vision of Production, Rocky 
Mountain district), Gladstone 
Hotel, Casper, Wyo. 


28-30 American Oil Chemists’ Socy. 


(spring meeting), The Shamrock, 


Houston, Texas. 


MAY, 1952 


12-15 American Petroleum Institute (Di- 


vision of Refining, 17th midyear 
meeting), St. Francis Hotel, San 
Francisco, Calif. 


THE 


14-19 National Tank Truck Carriers, 


Inc. (4th midyear meeting), del 
Coronado Hotel, Coronado, Calif. 


American Petroleum Institute (Di- 
vision of Production, Pacific 
Coast district), The Bi!tmore Ho- 
tel, Los Angeles, Calif. 


American Petroleum __ Institute 
(Division of Marketing, midyear 
meeting), The Sheraton Plaza, 
Boston, Mass. 


Oil Industry Information Com- 
mittee, St. Francis Hotel, San 
Francisco, Calif. 


1952 


Socy. of Automotive Engineers 
(summer meeting), Ambassador 
and Ritz-Carlton, Atlantic City, 


Pennsylvania Grade Crude Oil 
Assn. (annual meeting), Hotel 
William Penn, Pittsburgh, Pa. 


2 Canadian Gas Assn., Chateau 


Frontenac, Quebec City, Quebec, 
Canada. 


9-10 Chemical Specialties Mfrs. Assn. 


(38th midyear meeting), Hotel 
Statler, Detroit, Mich. 


National Fire Protection Assn. 
(annual meeting), Hotel Statler, 
New York, N. Y. 


American Petroleum _ Institute 
(Division of Production, mid- 


year standardization conference), 
Brown Palace Hotel, Denver, 


Colo. 
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JUNE, 1952 


19-20 American Management Assn. 
(general management), Waldorf- 


Astoria, New York, N. Y. 
23-27 American Socy. for Testing Mate- 
rials (annual meeting), Hotel 


Statler, New York, N. Y. 


23-27 American Inst. of Electrical Engi- 
neers (summer general meeting), 
Nicollet Hotel, 
Minn. 


Minneapolis, 


AUGUST, 1952 


11-13 Socy. of Automotive Engineers 
(national West Coast meeting), 
Fairmont Hotel, San Francisco, 
Calif. 

19-22 American Inst. of Electrical Engi- 
neers (Pacific general meeting), 
Westward Ho, Phoenix, Ariz. 


SEPTEMBER, 1952 
9-11 Oil Industry Information Com- 


mittee, The Traymore, Atlantic 
City, N.. J. 


Socy. of Automotive Engineers 
(national tractor meeting), Ho- 
tel Schroeder, Milwaukee, Wisc. 


National Petroleum Assn. (50th 
annual meeting), The Traymore, 
Atlantic City, N. J. 


American Trade Assn. Executives 
(annual meeting), Royal York 
Hotel, Toronto, Ontario 


OCTOBER, 1952 


1-4 Socy. of Automotive Engineers 
(tenta- (national aeronautic meeting and 
display), 
New Hotel Statler, Los Angeles, 
Calif. 


tive) aircraft engineering 


Controllers Inst. of America, Ho- 
tel Statler, Detroit, Mich. 


National Lubricating Grease In- 
(20th meeting), 
Edgewater Beach Hotel, Chicago, 
Ill. 


stitute annual 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 


A Complete Line of Quality Oils and Greases 


* 


GULF OIL CORPORATION— GULF REFINING COMPANY 


DIVISION SALES OFFICES 
Boston—New York—Philadelphia 
Atlanta—New Orleans—Houston 


Toledo 
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REFINERIES 


New York, N. Y.—Philadelphia, Pa. 
Pittsburgh, Pa.—Toledo, O.—Cincinnati, O. 


Port Arthur, Tex.—Fort Worth, Tex. 


Sweetwater, Tex. 
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AWITCO-made 
stearate (o fit your 
manufacturing requirements 
—economical, too 


Witco Research has developed a wide range of 
Stearates especially for grease manufacture. The 
gelling properties range from extremely high to 
very moderate. This permits our Technical Serv- 
ice Department to work with you in determining 
the exact Stearate to fulfill your requirements at 
the lowest possible cost. 


Two plants, strategically located at Brooklyn 
and Chicago, insure prompt delivery. 


WITCO-made stearates have been noted for 
25 years for their high quality. And Witco’s 
constant research sees to it that this quality will 
not only be maintained, but, if possible, improved. 


Call on WITCO today. 


WITCO products 
for the grease industry 
ALUMINUM STEARATE #22 
ALUMINUM STEARATE #23 

ALUMINUM STEARATE #22-€ 
ALUMINUM STEARATE #22-G 
ALUMINUM STEARATE #22-H 
ALUMINUM STEARATE #22-K 
LITHIUM STEARATE 


Chemical Company 


295 Madison Ave., N. Y. 17, N. Y. 


Los Angeles « Boston e Chicago e Houston 


Cleveland San Francisco 4Akron 


London and Manchester, England 


N. L. G. |. Associate & Technical Members... 


Supporting Your Organization These Suppliers of Your Industry Hold Membership in the N.L.G.I. 


SUPPLIERS OF MATERIALS FOR MANUFACTUR- 


ING LUBRICATING GREASES 


American Cyanamid Company 
30 Rockefeller Plaza 
New York City 20, New York 
Momber—A. Scharwachter 
jel LAL d Co. 
Products Div.. 
2191 West 110th Street 
Cleveland 2, Ohio 
Member—F. C. Haas 
Armour & Co., Chemical Division 
1355 West 31st St. 
Chicago 8, Illinois 
Member—Dale V. Stingley 
Darling & Company 
4201 South Ashland Avenue 
Chicago 9, Illinois 
Member—George W. Trainor 
E. I. du Pont de N s&c 
Wilmington, Delaware 
Member—J. R. Sabina 
Emery Industries, Inc. 
4300 Carew Tower 
Cincinnati 2, Ohio 
Member—R. F. Brown 
Enjay Company, Inc. 
15 West Street 
New York 19, New York 
Member—Sidney W. Fay 
Foote Mineral Company 
18 W. Chelten Avenue 
Philadelphia 44, Pennsylvania 
Member—H. C. Meyer, Jr. 
A. Gross & Company 
295 Madison Avenue 
New York City 17, New York 
Member—Eugene Adams 
W. C. Hardesty Co., Inc. 
41 East 42nd Street 
New York City, New York 
Member—W. G. Mcleod 
Harshaw Chemical Company 
1945 East 97th Street 
Cleveland 6, Ohio 
Member—G. G. Unkefer 
Leffingwell Chemical Company 
P. O. Box 191 
Whittier, California 
Member—D. E. Murphy 
Lubrizol Corporation 
Euclid Station 
Box 3057 
Cleveland 17, Ohio 
Member—J. H. Baird 
Mallinckrodt Chemical Works 
New York 8, New York 
St. Louis 7, Missouri 
Member—C. E. Coty 
ac 


147 Lombardy Street 
Brooklyn 22, New York 
Member—Ivar Wm. Malmstrom 
Marcus Ruth Jerome Company 
327 South LaSalle Street 
Chicago, Illinois 
Metasap Chemical Corporation 
Harrison, New Jersey 
Member—O. E. Lohrke 
Monsanto Chemical Company 
1700 Second Street 
St. Louis 4, Missouri 
Member—J. W. Newcombe 
National Lead Company 
105 York Street 
Brooklyn 1, New York 
Member—Alexander Stewart 
National Rosin Oil Products, Inc. 
R.K.O. Bldg., Rockefeller Center 
New York City, New York 
Member—Richard Bender 


M. W. Parsons—Plymouth, Inc. 
59 Beekman Street 
New York City 38, New York 
Member—H. Bye 
Synthetic Products Company 
1636 Wayside Rd. 
Cleveland 12, Ohio 
Member—G. B. Curtiss 
Swift & Company Industrial Oil Divisicn 
165th & Indianapolis Blvd. 
Hammond, Ind. 
Member—F. H. Beneker 
Warwick Chemical Company 
Division of the Sun Chemical Corporation 
10-10 44th Avenue 
Long Island City 1, New York 
Member—Dr. J. J. Whitfield 
Witco Chemical Co. 
75 E. Wacker Drive 
Chicago, Illinois 
Member—B. W. Lewis 


CONTAINER AND CLOSURE MANUFACTURERS 


Central Can Company, Inc. 
2415 West 19th Street 
Chicago, Illinois 
Member—Henry Frazin 


Continental Can Co. 
1103 Waldheim Building 
Kansas City 6, Missouri 
Member—T. A. Graham 


Geuder, Paeschke & Frey Co. 
324 North Fifteenth Street 
Milwaukee 3, Wisconsin 
Member—Willard J. Flint 


Inland Steel Container Company 
6532 South Menard Avenue 
Chicago 38, Illinois 
Member—G. D. Zuck 


Jones & Laughlin Steel Corporation 
Container Division 
405 Lexington Ave. 
New York 17, New York 
lyons 


| Steel C iner C 
6700 South LeClaire Avenve 
Chicago 38, Illinois 
Member—Henry Rudy 


Ohio Corrugating Co. 
917 Roanoke Ave. So. E. 
Warren, Ohio 
Member—L. F. McKay 


Rheem Manufacturing Company 
570 Lexington Avenue 
New York, New York 
Member—G. Wesley Gates 


Rieke Metal Products Corporation 
Auburn, Indiana 
Member—Ralph S. Pearson 


United States Steel Products Co. 
30 Roekefeller Plaza 
New York City 20, New York 
Member—Wm. |. Hanrahan 

Vulcan Stamping & Manufacturing Co. 
3000 Madison Street 
Bellwood, Illinois 
Member—H. B. Scharbach 


MANUFACTURERS OF EQUIPMENT FOR APPLI- 
CATION OF LUBRICATING GREASES 
The Aro Equipment Corporation 


Byron, Ohio 
Member—R. W. Morrison 


Balcrank, Inc. 
Disney near Marburg 
Cincinnati 9, Ohio 
Member—R. P. Field 

Gray Company, Inc. 
60 11th Avenue Northeast 
Mi lis 13, 
Member—L. L. 

Lincoln Eng i 
5701 Natural Avenue 
St. Louis 20, Missouri 
Member—Foster Holmes 

Stewart-Warner Corp. 
1826-1852 Diversey Parkway 
Chicago, Illinois 
Member—Walter Duncan 


U. S. Air Compressor Company 
5300 Harvard 
Cleveland, Ohio 
M —C, a 


SUPPLIERS OF EQUIPMENT FOR MANUFACTUR- 
ING LUBRICATING GREASES 


Buflovak Equipment Division of 
Blaw-Knox Company 
1543 Fillmore Avenue 
Buffalo 15, New York 
Member—Edward V. Hegg 
Ch + 
30 Church Street 
New York, New York 
Member—David F. O'Keefe 


The Girdler Corp. 
Louisville 1, Kentucky 
Member—John E. Slaughter, Jr. 


M. 


707 Henry Bldg. 
Atlanta 3, Ga. 
Member—Geerge 
Stratford E 
1414 Dierks 
Kansas City, Missouri 
Member—J. W. Sylvester 


REFINERS 


Farmers Union Central Exchange, Inc. 
P.O. Box G 
St. Paul 1, Minnesota 
Member—H. F. Wagner 
Freedom Valvoline Oil Co. 
Box G 
Freedom, Pa. 
Member—D. A. Smith 
Mid-Continent Petrol Corp 
Tulsa, Oklahoma 
Member—T. E. Fitzgerald 


TECHNICAL AND RESEARCH ORGANIZATIONS 


Midwest Research Institute 
4049 Pennsylvania 
Kansas City 2, Missouri 
M. H. Thornton 

9020 Melrose Avenue 
Los — 46, California 

. A. Zamb 

Phoenix Chemical Laboratory, Inc. 
3953 W. Shakespeare Avenue 
Chicago 47, Illinois 
Member—J. Krawetz 

Sociedade Nacional de Petroleos 
Rua D. Pedro V, no. 80 
Lisbon, Portugal 
Member—Manvel Cordo Boullosa 
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STRATCO 


Reg. U. S. Pat. Off. 


Produce More Uniform 


Grease at Lower Cost 


... With Stratco high dispersion contactors, 


process kettles and oil circulation heaters. 


Lower operating costs proved in commer- 
cial operation since 1929 . . . through re- 
duced fat consumption, shorter operating 
time, less laboratory control and reduced 


manpower requirements. 


New facilities provided or existing ones 
modernized using much of present 


equipment. 


STRATFORD ENGINEERING 


Petroleum Refining Engineers 


DIERKS BLDG. KANSAS CITY 6, MO. 
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